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Abstract— The Malaysian university students' psychological 

distress will impact their studies and lifestyle, leading to 

negative attitudes. To solve this problem, emotional resilience 

via urban parks is desperately needed. This study assesses the 

impact of a contemplative urban park on psychological 

restoration. A cross-sectional study was carried out using an 

online survey. Data were analysed using SPSS and Smart-PLS. 

The following are the study's findings: 1) The contemplative 

urban park has been recognised as one of the top three; 2) 

Overall, 83 per cent were depressed, 88 per cent were anxious, 

and 71 per cent were stressed, with symptoms ranging from mild 

to extremely severe; 3) Contemplative urban parks have a 

significant positive impact on perceived psychological 

restoration. As an antidote, the contemplative urban park plays 

a role in improving the sufferer's emotional resilience. It is also 

a coping strategy for negative attitudes toward mental health 

problems as an initial preventive way. 

 

Keywords— psychological distress, psychological restoration, 

contemplative urban park 

I. INTRODUCTION 

Psychological health is an incomparable aspect of health 
that many people overlook. Depression, anxiety, and stress are 
major indicators of psychological distress. The problem 
affects Malaysians across generation, including university 
students. The percentage of Malaysian students experiencing 
psychological distress is alarming. Approximately 45.1 per 
cent of students were depressed, 76.9 per cent were anxious, 
and 34.1 per cent were stressed [1]. This nightmare scenario 
was exacerbated when the Covid-19 pandemic hit the globe. 
About 68.7percent of Vietnamese university students have 
been diagnosed with depression, 67.8 per cent have reported 

mild to extremely severe anxiety, and 60.9 per cent have 
suffered from stress [2]. Even though the causes of the 
problem are frequently debated, the solution remains 
indefinable. Financial constraints significantly contribute to 
depression [3] and anxiety [4] that affects Malaysian 
university students. Subsequently, their psychosocial well- 
being was also impacted, such as social isolation due to refuse 
of seeking help from others [4]. 

The individual's negative attitude is rooted in a poor 
coping strategy. A coping strategy, such as self-compassion, 
is an action taken to lessen the impact of stressful events. It 
takes some effort to avoid contagious negativity by seeking 
proper medication, exercising regularly, and interacting with 
others [5]. Furthermore, emotional resilience can be 
beneficial. It facilitates the individual's experience of 
mindfulness and compassion in a variety of ways. A 
contemplative landscape, for example, has a significant 
impact on reducing negative emotions [6]. In this regard, this 
study investigates the contemplativeness of urban parks on 
psychological restoration in people suffering from 
psychological distress. Furthermore, this study incorporates 
both personal and professional perspectives on identifying a 
contemplative urban park. Then, incorporate contemplative 
urban park images into the perceived psychological 
restoration assessment. Also, the assessment is performed on 
the sufferers of psychological distress which diagnosed by the 
DASS-21 tool to obtain a significant impact. 

II. LITERATURE REVIEW 

A. Urban Park and Psychological Restoration Relationship 

The natural environment benefits humans and other living 
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things in a variety of ways. Since 1983, researchers have been 
investigating the effects of the natural environment on mental 
health. Then, a theory of Stress-Reduction was proposed [8]. 
Then came the evolution of other propositions related to the 
natural environment and psychological well-being, such as 
Attention-Restoration Theory [9] and Biophilia hypothesis 
[10]. Substantial empirical data also support these arguments. 
A study on stress recovery and restorative experience, for 
example, was conducted with 140 university students. The 
findings revealed that nature-based therapies could reduce 
stress and improve attention restorative capability [11]. 
Another study found that spending more time relaxing in 
nature significantly impacts stress reduction [12]. 

B. Contemplative Urban Park Stimulates Psychological 

Restoration Experience 

The natural environment’s types, elements, components, 
and qualities help improve psychological restoration [13]– 
[15]. Also, the presence of wildlife in a natural setting can 
provide a restorative experience [16]. In the urban context, 
urban park setting also serves restorative opportunities. 
Previous studies have enclosed that people attached to urban 
parks are found more physically and mentally fit [17], [18]. 
However, these advantages are difficult to obtain in the 
absence of restorative quality. The effect of landscape design 
quality on contemplativeness has been overlooked in the 
context of urban parks. The contemplative Landscape Model 
(CLM) can measure landscape design quality via landscape 
layers, landform, vegetation, colour, compatibility, 
archetypal, artistic, and peaceful character [19]. Others have 
increasingly used this tool to investigate the impact between 
the natural environment, urban context, and mental well-being 
[20]. The existence of being-away, fascination, coherence, 
scope, and compatibility are cognitively felt as psychological 
restoration [15]. Indirectly, these attributes validate the 
contemplativeness of urban parks effect on psychological 
restoration. 

C. Perceived Psychological Restoration Assessment 

The perceived psychological restoration of UiTM Shah 
Alam students was assessed. The psychological Restoration 
Scale (PRS-15) [22] was revised into a short version (PRS-5) 
in this study. The scales were measured using the 5-Likert 
Scale (Strongly disagree until Strongly agree). It comprises 
being-away, fascination, coherence, scope and compatibility 
[15]. Furthermore, these five scales will be evaluated based on 
the most contemplative urban park images. The perceived 
psychological restoration assessment is carried out through an 
online survey (June - July 2021). The raw data will be 
analysed using SPSS and the SEM-PLS data analysis tool. A 
structural equation model will be developed in this regard with 
three hypotheses: H1- CL1 has a significant impact on PR, 
H2- CL2 has a significant impact on PR and H3- CL# has a 
significant impact on PR. 

IV. RESULTS AND FINDINGS 

A. The Most Contemplative Urban Park 

Ten Malaysian Landscape Architects (LAr. Holder) were 
involved in the evaluation. They have over 15 years of 
experience and the owners of their businesses. The study 
discovered that CLM tool is reliable and valid in this context 
to measure landscape design quality (item-total: 0.842, inter- 
class correlation: 0.821 and Pearson Correlation Coefficient, 
R-value: 0.993). Besides, the assessors agreed that Image 1 
was the most contemplative urban park, with a score of 4.16, 
followed by 4.15 for Image 2 and 4.11 for Image 3, as shown 
in Fig. 1 below. The scores exceeded a threshold value of 3.50, 
which is considered high contemplativeness [19]. 

III. METHODS 

A. Contemplative Urban Park Identification 

Taman Tasik Shah Alam in Selangor is a potential site to 
investigate. This area met the study's specific criteria for a 
well-developed urban park, a nature-based ecosystem and 
design (integration of architecture, vegetation, and wildlife), a 
well-recognised location, and the favourable place for active- 
passive recreations. This study was started by photographing 
Taman Tasik Shah Alam scenes. Approximately 148 images 
were gathered and screened, yielding 35 images will be 
evaluated by Malaysian Landscape Architects. The most 
contemplative urban park images are determined by the 
highest score of contemplative landscape quality in CLM 
using a six-point Likert scale. [19]. The images will eventually 
be incorporated into the perceived psychological assessments. 

B. Psychological Distress Diagnosis 

The Depression, Anxiety, and Stress Scale 21 (DASS21) 
assesses psychological distress among UiTM Shah Alam 
students [21]. This tool will determine the level of depression 
(Normal: 0-9; Mild: 10-13; Moderate: 14-20; Severe: 21-27; 
Extremely severe: >28) anxiety (Normal: 0-7; Mild: 8-9; 
Moderate: 10-14; Severe: 15-19; Extremely severe: >20) and 
stress (Normal: 0-14; Mild: 15-18; Moderate: 19-25; Severe: 
26-33; Extremely severe: >34). The total score of each will be 
multiplied by two. This study use SPSS for data analysis to 
obtain descriptive result. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1. Top Three The Most Contemplative Urban Parks 
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B. Depression, Anxiety and Stress among Students 

This survey received responses from 252 students. The 
majority of them (N=161) were female, while 91 were male. 
This study includes ethnic diversity, including Malay 
(N=242), Iban (N=1), Bidayuh (N=1), Melanau (N=1), and 
Kadazan Dusun (N=4), as well as others (N=3). Furthermore, 
the majority of them are pursuing a bachelor's degree (91%). 
The prevalence of psychological distress among students 
showed that 83 per cent (Mild: 11%; Moderate: 26%; Severe: 
14%; Extremely severe: 32%) were diagnosed by depression, 
88 per cent (Mild: 6%; Moderate: 16%; Severe: 13%; 
Extremely severe: 53%) were suffered by anxiety and 71 per 
cent (Mild: 13%; Moderate: 17%; Severe: 24%; Extremely 
severe: 29%) of them were stressed. 

C. Psychological Restoration Impact 

Investigating the relationship between contemplative 

landscape effects on psychological restoration resulted in 

developing a structural equation model. Two stages of 

analysis were carried out: measurement model analysis 

(reliability and validity test) and structural model analysis 

(regression analysis). There are two types of models in 

measurement model analysis. The reflective measurement 

models were examined in different ways in order to meet the 

factor loading, Cronbach Alpha (CA), composite reliability 

(CR), and average variance extracted (AVE) threshold values 

for the reflective measurement model. [23]. Whereas 

formative measurement model are variation inflation factor 

(VIF) and statistical significance of weights [23]. Following 

that, the reflective model validity was evaluated using the 

HTMT method, with a suggested cut-off value of less than 

0.90 [24]. The result of both measurement model analyses is 

shown in Table I and Table II. All values met the 

requirements, except for PR2c in the formative model being 

greater than 5 for VIF. However, the indicator's t-value was 

significant, indicating that it is reliable and valid. 
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PR1a 0.084  2.883 22.528 

PR2a 0.078 3.493 18.666 

PR3a 0.083 3.331 29.779 

PR4a 0.090 2.557 19.156 

PR5a 0.091 2.912 20.651 

PR1b 0.091 2.593 29.169 

PR2b 0.089 3.407 23.443 

PR3b 0.086 3.282 20.356 

PR4b 0.087 3.066 28.984 

PR5b 0.083 3.081 22.688 

PR1c 0.087 4.178 19.269 

PR2c 0.084 5.748 30.249 

PR3c 0.087 4.837 22.446 

PR4c 0.092 3.932 20.972 

PR5c 0.088 4.706 26.130 

 

 
TABLE II. HTMT VALIDITY OF THE REFLECTIVE MODEL 

 

 CL1 CL2 CL3 

CL1    

CL2 0.786   

CL3 0.659 0.674  

 
The structural model analysis is a procedure of hypothesis 

testing. The main indicators that need to highlight are the 
significance of the path coefficient, the coefficients of 
determination (R²), and the Q² value [23]. A bootstrapping 
approach with 5000 samples was run to test the hypotheses 

[25]. The result disclosed that H1 (CL1→ PR, β = 0.375, p < 

0.01) has a significant positive relationship. Similarly, H2 also 

has a significant positive relationship (CL2→ PR, β = 0.371, 

p < 0.01). This study provides substantial statistical evidence 

to support for H3 (CL3→ PR, β = 0.339, p < 0.01). Thus, all 

three contemplative urban parks have substantive statistical 
evidence to support the study’s argument. The predictive 
power of the model in this study was R² =1 [26]. Due to the 
higher-order construct, all indicators are repeated to explain 
the amount of variance of PR [27]. Furthermore, the Q² value 
in this study was 0.394 (>0), which was sufficient to 
demonstrate the model's predictive prevalence. 

 

 

Fig. 2. The Structural Model Findings (Regression) 
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V. CONCLUSIONS 

The contemplative urban park as an antidote to 

psychological distress among university students has been 

proven. The evaluation of urban park contemplativeness by 

Malaysian Landscape Architects aids the study in identifying 

landscape design qualities that influence psychology. This 

study established that eight CLM attributes are reliable and 

valid for use in the Southeast Asia region [20] including 

Malaysia. Furthermore, the attributes assist stakeholders in 

planning and organising interventions to improve urban 

settings and wellness. The two-tier empirical evaluation of 

contemplative urban park is necessary to correct biases and 

personal opinions of the researcher [19]. In order to validate 

the method design, this study assessed the perceived 

psychological restoration among psychological distress 

students. This study also enclosed the students' psychological 

distress level, which is very concerning. The abundant of 

studies have also revealed significant data indicating this 

problem is never-ending. This problem is exacerbated when 

Covid-19 hits and deteriorates people's mental health [2], [28] 

until they commit negative attitudes like suicide. A 

preventive measure of emotional resilience is desperately 

needed to address this problem. This study discovered 

substantial evidence to support the claim that contemplative 

urban park is an initial preventive way of psychological 

distress. In addition, the contemplative urban park serves as 

an antidote for sufferers to contemplate their emotions by 

themselves [20]. However, if they are unable to improve their 

emotions, they should seek professional help. In conclusion, 

this study has improved the method design towards 

measuring perceived psychological restoration. Yet, it still 

has room for improvement by reinforcing the evidence of 

affective measure. Somehow, the cognitive measure does not 

accurately reflect respondents' true emotions. Therefore, an 

experimental study using Electroencephalographic (EEG) is 

required afterwards. 
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Abstract— Classroom or lecture that’s long and drawn-out 

is unenjoyable. And that means it’s ineffective. i-2tor is a mobile 

learning app that uses the power of microlearning to make an 

impact on users. i-2tor can be used by lecturers, students or 

parents because it allows parents to access or review their tasks. 

The i-2tor apps has three major elements: Daily activities (D), 

Education (E) and Health (H) hence it provides a way to make 

learning more motivating, allowing students or teachers to 

actively engage with their gadgets to continuously learn 

anywhere. More importantly, i-2tor also encourages users to 

complete tasks perfectly to receive rewards as encouragement. 

 

Keywords— Application, Daily, Education, Health Element, 

Achievement. 

 
I. INTRODUCTION 

In this 21st century, science and technology are rapidly 
changing the world. With the rise of information and the 
global economy and consumer culture as well as information 
technology (IT), it is becoming more useful to human beings. 
E-learning is an important tool for everyone to learn, work and 
participate in the family activities at the same time [1]. This 
flexibility is reflected in other modes of delivery including 
Internet use [2]. With the rapid extension of the education 
approach, thus i-2tor apps is develop as an incentive system 
that helps users to set clear and understandable goals. The 
main idea of the i-2tor concept is inspired by the use of UMK 
E-Campus concept such as achievement level board which it 
is based on the number of times one’s student visits the course 
and the tasks completed. The E-Campus ladder shows that 
most students have reached level 10 but there is no gain after 

reaching level 10. At the same time, some students will think 
that completing the task given in the E-Campus is not 
important, which indirectly makes them less motivated to 
organize their notes and schedules. Therefore, it is believed 
that the i-2tor apps is suitable for all users to set a clear 
schedule and provide rewards as an encouragement when 
completing task. 

 
II. BACKGROUND OF I-2TOR APP 

The elements in i-2tor can encourage action from users 
who might otherwise lack sufficient intrinsic motivation to 
commit to their goals. For example, users can learn new 
language or do exercise regularly. The home page of i-2tor 
link with the application for all activities to be performed by 
the users and it also may assist users to coordinate each 
activity and displays each job that needs to be completed as a 
reminder. In addition, the i-2tor will set up a reminder 
calendar that helps users to manage time effectively. To 
perform well, thus users need to create reminders of class 
time, meeting time and exercise time according to their 
schedul 

 

 

 

 

 

 

 

Figure 1. The ways to check the notification and access the task. 
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The achievement page will serve as an indicator of 
achievement and progress. Each task is set as a reminder and 
complete the task in the timeline. The display achievement 
banner will pop-out to show their daily performance. In this 
apps, there will be a complete TICK box where it will 
represent as in Table I. 

 
TABLE I. TICK BOX REPRESENTATION 

 

AWARD MARKS/ 
ACHIEVEMENT 

COLOUR 

GOLD 21-30 GREEN 

SILVER 11-20 ORANGE 

BRONZE 1-10 RED 

 

Using this approach, i-2tor will contribute a huge impact 
to user besides may create a positive attitude which will lead 
to high level of motivation, engaged, and producing better 
results. Lastly, i-2tor is aimed at education professionals in the 
public and private sectors and has high market 
competitiveness. It is because it gathers the needs of the public 
to make users more open and easier to learn. This laid-back 
approach can assist users in reducing the stress related to 
Online Distance Learning (ODL). 

 
III. DEVELOPMENT PROCESS OF APPS 

The process of developing i-2tor began with define the app 
goal. Secondly, creators start sketching the app roughly. 
Thirdly, starting to create a wireframe and storyboard. 
Fourthly, creators define the end for the app. Lastly, test the 
prototype. For the functioning process, users can download i- 
2tor application from Google Play store and Apple store. After 
that, users must register i-2tor account using email account. 
Then, users need to complete the tasks given such as 
assignments, works or any tutorial activities. Furthermore, i- 
2tor app provide an action guidance such as counsellor or 
lecturer for instruction guide if user faced problem. They also 
provide encourage to users. Finally, the reward medals 
provide copper, silver, and gold. Each level requires different 
achievement. i-2tor will provide the redeem gift if user collect 
until 30 medals. 

 
IV. BENEFITS OF I-2TOR 

i-2tor is an application created to be a teaching and 

learning platform while emphasizing the health of users. “i” 

is refers to the internet and “2-tor” originated from the word 

of “tutor”. The objective of this project is to develop an 

education prototype which combine three main elements such 

as daily activities, education and health. Daily activities 

included Google meet, Google drive, Gmail, Google calendar 

and etc. Users can organize their jobs by using which 

application needed. The i-2tor provide a platform which 

doesn’t required users to download the application separately 

and such applications are link together. Users can choose 

learning or teaching purposes through education elements. In 

addition, i-2tor also designed to take care of user health 

through the health elements page. Other than that, it is to 

improve the user’s motivation to complete the tasks perfectly 

and increase the enthusiasm of users to constantly competed 

their work within the time frame. At the same time, i-2tor can 

be used by lecturers, students and parents which allows them 

to access or check children’s tasks. 

 
 

Figure 2. The ways to check get achievement from each completed task. 

 
V. POTENTIAL COMMERCIALIZATION OF I-2TOR 

i-2tor app creates an education prototype that incorporates 
everyday routine, education, and health. To make our 
education app more discoverable, we combined all of our apps 
under one platform. This app integrate new learning methods 
and a few everyday duties in order to improve the learning 
environment. The i-2tor app has the potential to be 
commercialized through social media. Because social media 
platforms have hundreds of millions of users, it is the perfect 
place to approach our target audience. Advertisements can be 
placed in a variety of ways on social media platforms. This 
app can raise level motivation of users in completing tasks 
perfectly. This app can enhance users' motivation to do things 
efficiently. i-2tor app has the potential to be a useful 
educational application that can be downloaded from the 
Google Play Store and the Apple App Store. 
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Abstract—The stock market is considered as an integral 

part of a country’s economy. The factors that brought impacts 

towards the stock market vary among each country. This 

paper emphasized on determining the impacts of 

macroeconomic factors such as oil palm prices, crude oil 

prices, exchange rates, interest rates and three separated 

categories of money supply towards the performance of the 

Malaysian stock market, namely Kuala Lumpur Composite 

Index (KLCI) from January 2014 until May 2021 with the 

implementation of multiple regression analysis. As a result, 

significant positive impacts on KLCI performance were 

identified in interest rates, crude oil and oil palm prices. 

Conversely, exchange rates and money supply category 3 

depicted significant negative effects on KLCI. Furthermore, 

import and export rates were the complement factors for 

KLCI. In conclusion, the computerized analysis could be a 

reference for economists, investors, policymakers and 

government in their decision making. 

 

Keywords—macroeconomic factors, Malaysian stock market, 

multiple regression analysis, computerized analysis 

 
I. INTRODUCTION 

Macroeconomics is the study of factors affecting the 
entire national economy. A macroeconomic factor is a 
phenomenon, pattern as well as the condition that tends to 
impact the monetary stability related to the economy of a 
country rather than just a few selected individuals. Key 
economic factors include the gross domestic product (GDP), 
inflation, unemployment rates, aggregate demand (AD) and 
productive capacity of economy are examples of 
macroeconomic factors. Macroeconomic factors can 
influence the stock market while the stock market as a whole 
rises and falls in response to global and national economic 
conditions. Additionally, the stock market plays a crucial 
role as one of the leading indicators for various countries’ 

financial systems of the economy. The stock market plays a 
significant role in the development of industry and trade in 
both developing and established countries. The stock market 
refers to public markets that provides a managed and secure 
environment for companies to be traded publicly and raise 
finance supports. Stock market as a primary market enables 
companies to issue and sell their shares to the common 
public in order for company to grow their businesses and 
create jobs opportunities when the capital expands. In 
addition, investors can invest money in stock markets to earn 
a share of the company’s profits potentially. 

Several studies have recently looked into the impact of 
macroeconomics factors on stock market performance even 
though the stock market trading was unpredictably volatile 
due to the market’s frequent reaction to changes in 
macroeconomic variables. Furthermore, the stock market has 
been considered as the primary reason that can affect a 
country’s economic performance. In Malaysia, FTSE Bursa 
Malaysia KLCI is the most widely used indicator of the 
performance of Kuala Lumpur stock market, and it is a 
Malaysian stock market index that includes the top 30 
enterprises. As a result, the goal of this study is to look at the 
impact of several macroeconomic parameters on KLCI 
performance in Malaysia, such as interest rates, exchange 
rates, money supply, oil palm and crude oil prices. 

The purpose of this study is to find out more about 
overview the effect macroeconomic factors on stock market 
performance in Malaysia. To be specific, the significance 
and the impacts of each factor mentioned were determined. 
Consequently, this study aims to formulate products based 
on the data of macroeconomics factors and the effect on 
stock market performance in Malaysia. However, the process 
of having better understanding and leveraging insights from 
macroeconomics factors are the important key to become a 
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successful investor. This is because this study produces 
useful results that can help investors in the stock market to 
make better decisions. As a consequence, stock investors, 
financial markets regulators, governments, and economic 
investigators will benefit from a better knowledge of the 
macroeconomics factors that drive stock market performance 
in Malaysia. Since the COVID-19 pandemic has disrupted 
billions of lives and endangered the global economy, a well- 
functioning stock market enhances economic growth in a 
country, assisting in the achievement of Sustainable 
Development Goal (SDG) with goal 8. The understanding 
could also lead to promote sustained, inclusive and 
sustainable economic growth, full and productive 
employment and decent work for everybody. 

 
II. MATERIALS 

Various research on this field had been conducted 
utilizing various variables, methodologies, and time frames. 
Many research in the literature examined the stock market 
performance to determine which macroeconomic factors 
influenced it significantly. Previous research reported that 
the performance and development of the stock market have a 
substantial impact on future economic growth [1]. In the last 
decade, various academics explored that macroeconomic 
factors have a positive relationship with long-term and short- 
term in the field of the stock market [2-4]. According to the 
research in 2013, macroeconomic factors could explain over 
75% of the deviations in the stock market [5]. 

In the year 1986, there has research discovered that 
current incomes and interest rates will be affected by 
inflation, industrial production, and securities. [6]. In the past 
decades, examples of macroeconomic factors such as 
exchange rates, reserve rates, interest rates, and money 
supply as stated in the research [2]. In Bangladesh, [7] 
reported that the stock market had a favorable influence by 
many fields such as industrial production index, market 
earning per share, and growth in market capitalization. 
Besides, [3] reported industrial production, money supply, 
and inflation were among the macroeconomic factors that 
would affect the stock market. Researchers in Ghana 
reported that the stock market in Ghana is influenced by the 
exchange rate, liquidity growth, interest rate, and rate of 
inflation [8]. According to [9], the interest rate and exchange 
rate having a positive relationship with the stock market in 
Indonesia. 

Furthermore, research from other countries like the 
United States [10], Singapore [11], Thailand [12], Pakistan 
[13], Nigeria [14], and India [15] discovered that stock prices 
in the relative country were positively correlated with the 
money supply. Meanwhile, researchers in Australia claim 
that there was no evidence that stock market performance 
was affected significantly by macroeconomic variables in 
Australia across the research period [16]. 

In Malaysia, Kuala Lumpur Composite Index (KLCI) 
that contains the 30 largest companies in Malaysia can 
stabilize the country’s economy by implementing monetary 
policies or fiscal policies. On top of that, it has been 
identified that exchange rates and KLCI stock market return 
were negatively related, whereas money supply and KLCI's 
stock market return had a positive relationship [17]. Besides, 
the KLCI’s stock market showed an insignificant 
relationship with interest rates and oil prices. Therefore, this 

report aimed to study the effects of macroeconomic variables 
on Malaysia KLCI’s stock market in the current years. 

 
III. METHODS 

 

A. Data Description 

The variables of interest of this study were secondary 

data that were collected in monthly form starting from 

January 2014 until May 2021. There were eight factors 

employed in this study, where the Kuala Lumpur Composite 

Index (KLCI) was chosen as the dependent variable to be a 

proxy for the performance of the Malaysian stock market. 

The other variables were selected as independent variables 

including oil palm prices, crude oil prices, exchange rates, 

interest rates, money supply categories 1, 2, and 3. The 

descriptions of each variable were presented in Table I as 

follows. 

 
TABLE I. DESCRIPTION OF VARIABLES 

 

No. Variables Units Descriptions 

1 Kuala Lumpur 
Composite 

Index 

Ringgit 
Malaysia 

Monthly closing 
price of FTSE Bursa 

Malaysia Kuala 
Lumpur Composite 

Index 

2 Oil palm prices Ringgit 
Malaysia 
per metric 

ton 

Monthly palm oil 
prices per metric ton 

3 Crude oil prices US Dollar 
per barrel 

Monthly price for 
each barrel of crude 

oil from Brent, 
Dubai and West 

Texas Intermediate 

4 Exchange rates Ringgit 

Malaysia 

per US 

Dollar 

Value of Malaysian 

currency compared 

to United States 

currency 

5 Interest rates Percentage Charge for the 

privilege of 

borrowing money 

(fixed deposit) 

6 Money supply 

category 1 

Ringgit 

Malaysia 

Total amount of 

money in circulation 

in Malaysia convert 

to cash 

7 Money supply 

category 2 

Ringgit 

Malaysia 

Short-term time 

deposits in banks and 

money market funds 

including money 

supply category 1 

8 Money supply 

category 3 

Ringgit 

Malaysia 

Long-term deposits 

including money 

supply category 2 

B. Multiple Regression Model 

A multiple regression model was adopted to describe the 

relationship between a response variable and a collection of 

explanatory variables [18]. The general model of multiple 

regression was as follows: 
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where y represented the dependent variable,    represented 

the kth independent variables, k = 1, 2, 3, …, n,   
represented the regression coefficients and represented the 

error term. 

The regression coefficients were estimated by the 

ordinary least squares (OLS) method in this study where the 

sum of squared errors between the actual and fitted value of 

the dependent variables were minimized. Several Gauss- 

Markov assumptions needed to be satisfied in order to make 

the OLS estimation to be valid and unbiased. These included 

the error term had zero mean, constant variance, identically 

and independently distributed as well as normally 

distributed, independent variables were uncorrelated with 

the error term and no perfect multicollinearity between the 

independent variables. 

 

C. Data Transformation 

The purpose of transforming data before fitting the 

regression model was to scale the data into a similar range 

of values to prevent large-scaled inputs from 

counterbalancing the smaller-scaled inputs while enhancing 

error estimations [19]. If the data do not satisfy the 

assumptions of constant error variance, independence and 

normality, data transformation was needed to be carried out 

to prevent incorrect functional form. 

Box-Cox transformation proposed by Box & Cox (1964) 

was a parametric modification approach for improving 

homoscedasticity and normality of time series data [20]. 

Two types of transformation namely logarithm and power 

transformations as stated in (2) were included in Box-Cox 

transformation. 

 

 

 
 

where denoted the time series data and denoted the 

transformation parameter. The value of was determined 

based on the Jarque-Bera tests which were closest to 

normality. 

 

D. Jarque-Bera Normality Test 

Jarque-Bera test was a statistical test developed by Bera 

& Jarque (1980) for determining whether the error terms 

included were normally distributed [21]. It measured the 

difference between the data’s skewness and kurtosis from 

the normal distribution. It tested on the null hypothesis of 

the data exhibiting normal distribution against the 

alternative hypothesis of not exhibiting normal distribution. 

The Jarque-Bera test statistic was calculated by using (3) 

which followed the chi-square distribution with two degrees 

of freedom. 

where N denoted the total sample size, S denoted the 

skewness and K denoted the kurtosis. 

If the p-value is more than a 5% significance level, the 

null hypothesis will not be rejected, concluding that the data 

are normally distributed. 

 
E. Ramsey RESET Test 

To identify whether the functional form was correctly 

specified in the regression model, the Ramsey regression 

error specification test (RESET) was applied [22]. RESET 

employed an artificial regression that included the fitted 

values of regressand and its higher powers among the 

regressors and tested their significance [23]. The null 

hypothesis of the regression model was correctly specified 

was tested against the alternative hypothesis of the model 

was specified incorrectly. 

The null hypothesis failed to be rejected if the p-value is 

larger than the 5% significance level, concluding that the 

functional form is correct. Thus, the functional form should 

be revised until the null hypothesis was not rejected. 

 
F. Multicollinearity 

Multicollinearity problem arose when there was a strong 

correlation between the independent variables in the 

multiple regression model [18]. Multicollinearity may cause 

poor estimation of the regression coefficients, large standard 

errors and the fit of the model will be affected. In this study, 

variance inflation factor (VIF) was employed to assess the 

multicollinearity problem. The VIF can be computed as 

follows: 

 

 
(4) 

 
where  was the unadjusted coefficient of determination 

of ith independent variables from the estimated regression 

model. According to Willis & Perlack (1978), the rule of 

thumb of VIF was that a value larger than 10 implied 

significant multicollinearity issues [24]. It was suggested 

that variables with high VIF values should be omitted. 

 
G. Autoregressive Conditional Heteroscedasticity Test 

One of the Gauss-Markov assumptions was that the error 

terms were of constant variance. Although the occurrence of 

heteroscedasticity did not affect the consistency of 

estimates, it could lead to inefficiency in making inferences. 

The autoregressive conditional heteroscedasticity 

(ARCH) test was introduced by Engle (1982) to study the 

dynamic forms of heteroscedasticity in the regression model 

[25]. ARCH tested on the null hypothesis of the error terms 

were homoscedasticity versus the error terms were 

heteroscedasticity. 

The test statistic was calculated based on auxiliary 

regression as formulated in (5) 
 

 
(3) 

 

 (1) 

 

 
(2) 
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where was the error terms from the fitted regression 

model, was the lagged order of error terms, was the 

constant coefficients, and      was the white noise residual. 

As the p-value was larger than the significance level at 5%, 

the null hypothesis was failed to be rejected. Therefore, it 

can be concluded that the fitted error terms possess constant 

variance. 

 

H. Durbin-Watson Serial Correlation Test 

Durbin-Watson test was an autocorrelation test 

innovated by Durbin and Watson to assess whether the error 

terms of the model are independent of one another [26]. The 

null hypothesis of the error terms were uncorrelated was 

compared against the alternative hypothesis of the error 

terms were serially correlated. The hypotheses were stated 

as follows: 

After that, the Jarque-Bera test was conducted on the 
transformed datasets, which revealed that the null hypothesis 
could not be rejected, indicating that the error terms were 
normally distributed. 

Based on the outputs of E-views as shown in Figure 1 
and Table II, the p-value was 0.4845 which was more than 
0.05, hence it can be concluded that the error terms of the 
estimated model met the normality assumption at a 5% 
significance level. Moreover, the value of skewness and 
kurtosis was 0.0033 and 2.3748 respectively, which were 
approximate to 0 and 3 respectively, meaning that the error 
terms were a skewness of a symmetric distribution. Besides 
that, a small Jarque-Bera statistic (1.4495) confirmed that 
errors were normally distributed. 

 

 
 

 

where was the coefficient of autocorrelation estimated 

from error terms with its first lagged value as shown in (6). 

 
 

 (6) 

 

The test statistic was based on the lag one in the error 

terms of the regression model and computed as follows: 

 

 
(7) 

 
where   was a total number of observations and   = error 

terms from the estimated regression model. 

The test statistic would range between 0 and 4. The hard- 

and-fast rule for the test statistic included a value that was 

less than 2 indicated the error terms were positively 

correlated, whereas value that was more than 2 implied the 

existence of negative serial correlation. Error terms free 

from serial correlation issue when the test statistic equaled 

or approximate to 2. 

 
IV. RESULTS AND FINDINGS 

The study provided clear elaborations of how the 
macroeconomics determinants measured stock market return 
through regression analysis. The research findings were 
presented in detail in this part. Additionally, reasons of 
choosing certain techniques for analyzing the data were 
discussed further. 

 
A. Normality Test 

The Jarque-Bera test was a form of goodness-of-fit test 
that was used to ensure that the errors were normal after the 
model was fitted. At first, the Jarque-Bera test revealed that 
the datasets were not normally distributed, hence 
transformation was applied on the independent variables. 

 

 

 
Fig. 1. Normality Test. 

 

 

TABLE I. OUTPUT OF NORMALITY TEST RUN ON E-VIEWS. 

 

 

B. Model Specification 

Since having model with specification problem would 
make the results inconsistent with the theoretical expectation, 
therefore in the Ramsey Reset Test was used to determine 
the stability of specification inaccuracy. 

As shown in Table III, the F-test result was 0.7075 with a 
probability of 0.4028. Because the estimated p-value was 
more than the alpha of 0.05, the null hypothesis that the true 
specification was linear was not rejected. It may be inferred 
that the model did not contain any misspecification errors. 

 

 

(5) 
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TABLE II. OUTPUT OF RAMSEY RESET TEST RUN ON E- 
VIEWS. 

 

 

C. Multicollinearity 

In a regression model, multicollinearity occurs when 

explanatory variables are significantly associated with one 

another. The tendency for multicollinearity to pose certain 

challenges with respect to the independent variables to 

explain the behavior of the KLCI may develop because 

economic variables are not static. The problem of 

multicollinearity could be investigated using Variance 

Inflation Factor analysis (VIF). 

From Table IV, it could be observed that the value of 

VIF for money supply 1, money supply 2, and money 

supply 3 were relatively high compared to the “rule of 

thumb” VIF value of 10, which were 40.2773, 7674.306, 

and 7319.395, respectively. As a result, the beta coefficients 

of the regression model were said to be multicollinear and 

unstable. 

To solve the multicollinearity problem, the variable with 

the highest value of VIF which was money supply 2 was 

eliminated from the model. Then, the multicollinearity test 

was repeated without the variable of money supply 2 and the 

output was displayed in Table V. According to Table V, the 

multicollinearity problem was still suspected to exist in the 

model. This was because the VIF value for money supply 1 

and money supply 3 were comparatively high, which were 

34.3714 and 26.7000, respectively. This indicated that 

multicollinearity is highly existed among these two 

variables. 

Same as previous, the multicollinearity test was done 

again by removing the variable with the highest VIF value 

which was money supply 1 and the result was revealed in 

Table VI. The value of VIF for all the remaining 

independent variables as shown in Table VI was lower than 

10 Therefore, the estimated model was free from the issue 

of multicollinearity after the elimination of money supply 

categories 1 and 2. 

TABLE III. OUTPUT OF FIRST VARIANCE INFLATION FACTOR 

TEST RUN ON E-VIEWS. 
 

 
TABLE IV. OUTPUT OF SECOND VARIANCE INFLATION FACTOR 

TEST RUN ON E-VIEWS. 
 

 

 
TABLE V. OUTPUT OF THIRD VARIANCE INFLATION FACTOR 

TEST RUN ON E-VIEWS. 
 

 
 

D. Heteroscedasticity 

Generally, to assess whether the estimated model 
satisfied the regression assumption of residuals having a 
constant variance, the Autoregressive Conditional 
Heteroscedasticity (ARCH) model was employed. 

Based on the E-views output as depicted in Table VII, the 
p-value and significance level of the model were compared 
and inferences were made based on the comparison. Both p- 
values of F-statistic (0.2696) and Chi-square distribution 
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with 1 degree of freedom (0.2644) were greater than the 5% 
significance level. Thus, the null hypothesis of residuals was 
homoscedastic was not rejected, concluding that the errors 
from the estimated econometric model were of constant 
variance and did not suffer from heteroscedasticity. 

 
TABLE VI. OUTPUT OF AUTOREGRESSIVE CONDITIONAL 

HETEROSCEDASTICITY (ARCH) TEST RUN ON E-VIEWS. 
 

 
E. Autocorrelation 

After that, Durbin Watson (DW) test was applied to 
detect whether there is the presence of autocorrelation 
problem in the error term. According to Table VIII, the 
Durbin Watson statistic produced by analyzing the data 
series at the level had a value of 1.9377, which was close to 
2, indicating that the regression residuals had no serial 
correlation. Furthermore, the observed R-squared value of 
the Breusch-Godfrey Serial Correlation LM Test up to 1 lag 
had a p-value of 41.7162, which was greater than 0.05, 
resulting in the null hypothesis being rejected, proving once 
again that there was no serial correlation among the 
regression error term. 

 
TABLE VII. OUTPUT OF DURBIN WATSON (DW) TEST RUN ON E- 

VIEWS. 

F. Multiple Regression 

This study regressed the relationship of macroeconomic 
variables on stock market return in Malaysia by using 
multiple regression analysis. The result of the regression 
model was displayed in Table IX. 

Based on Table IX, the R-squared value of 0.7425 
indicated 74.25% of the total variances in KLCI stock market 
return could be explained by the independent variables 
including crude oil prices, import rates, exports, interest 
rates, exchange rates, oil palm prices, and money supply 
category 3. The remaining 25.75% was accounted for errors 
or other nuisance factors which were not explored in this 
study. In other words, the fluctuation in the stock return of 
Malaysia’s stock exchange market might be due to the 
changes in crude oil prices, import rates, export rates, interest 
rates, exchange rates, oil palm prices, and money supply 
category 3 at a rate of 74.25%. 

Besides that, the p-value was compared with the 
significance value. It can also be observed from Table IX, 
the p-value of variables such as crude oil prices, interest 
rates, exchange rates, oil palm prices, and money supply 
category were less than 0.05. This could be inferred that 
these predictors had a significant linear association to the 
dependent variable, KLCI stock market return. 

On the other hand, there was no significant relationship 
identified in import rates and export rates towards the growth 
of KLCI stock prices. Therefore, import rates and export 
rates could not be used as the leading predictors to estimate 
the KLCI stock market return as their p-value were 0.9154 
and 0.1417 respectively, which were greater than 0.05. 

By taking only the significant variables, the estimated 
regression model to analyze the performance of the 
Malaysian stock market index, KLCI was formulated as 
follows: 

 
KLCI = 1.6893 InterestRates – 391.5703 ExchangeRates + 
26.0929 CrudeOil – 41.3746 MoneySupply3 + 22.2408 

OilPalm – 2205.137 () 

 

In short, according to the computed value in the output, 
an increase in the interest rates would lead to a surge in 
KLCI prices as well as in the case of crude oil and oil palm 
prices. Meaning that for every one unit upturn in interest 
rates, crude oil and oil palm prices could cause KLCI to hike 
by 1.6893, 26.0929 and 22.2408 units respectively. 
Conversely, exchange rates and money supply category 3 
had a negative effect on the performance of KLCI. This 
implied that one unit increase in exchange rates and money 
supply category 3 could result in a drop in stock market 
returns by 391.5703 and 41.3746 units respectively. 
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TABLE VIII. MULTIPLE REGRESSION ANALYSIS RUN ON E- 
VIEWS. 

 

 

V. CONCLUSIONS 

Using the multiple regression model, the relationship 

between macroeconomic factors and the Malaysian stock 

market was identified. The study revealed that crude oil 

prices, interest rates, exchange rates, oil palm prices and 

money supply category 3 played important roles in 

determining the performance of KLCI, whereas import and 

export rates were identified to be less important. 

Nevertheless, this did not imply that the significance of 

import and export rates should be overlooked in assessing 

the development in KLCI. Alternatively, they may be 

regarded as the catalysts for KLCI growth. 

In conclusion, a significant positive relationship was 

discovered between interest rates, crude oil and oil palm 

prices, and KLCI. Contrarily, the effects of exchange rates 

and money supply category 3 were negative towards KLCI. 

These findings were useful especially in showing how 

the macroeconomic factors adopted in this study affect the 

Malaysian stock market in recent years. The governments, 

policymakers and investors could make use of the study to 

serve as a guide for their decision in the future. However, it 

should be noted that this was only useful for the case of 

KLCI but not other stocks. Last but not least, it was 

recommended for future researchers to employ other factors 

instead of only macroeconomic factors to improve the 

accuracy and precision in analyzing the KLCI performance. 
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Abstract — This innovation aims to enhance theme park 

experience especially during queuing-lining up when visitors 

enter an amusement and theme park in Malaysia. Generally, 

the innovation was inspired in adhering to the social distance 

protocol during and post pandemic COVID-19 as well as a 

measurement tools to entertain and control large crowd and to 

prevent breaching Standard Operating Procedure (SOPs) set 

by the government. 
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I. INTRODUCTION 

Queues have always been associated with the theme park 
experience, for better or worse. While many guests despise 
them and attractions do everything they can to keep them 
from ruining the guest experience, lines are still somewhat of 
a requirement for gated attractions with popular rides and 
attractions that guests naturally flock to. Removing queues 
isn't easy from a business standpoint, but is it something that 
attractions should even focus on? After all, queues may 
enhance the visitor experience by building anticipation and 
establishing the mood for the ride experience through 
theming and immersive storytelling. 

However, no matter how nicely designed it is, there is a 
limit to how lengthy a queue can be before it begins to 
detract from the experience. As guests become accustomed 
to digitally supplied quick pleasure in every other aspect of 
their lives, future theme park visitors will be dissatisfied with 
waiting in line for hours. 

Fortunately, technology is evolving to keep up with 
shifting visitor expectations. Virtual queuing systems, such 
as our own, indicate to a future in which long physical lines 
may become obsolete. However, seemingly simple problems, 
such as queuing, are frequently more difficult than first 
appears. 

 
II. PROBLEM STATEMENT 

Theme parks have modified their approach to queuing 
during the last generation, proposing options aimed to reduce 
the amount of time that at least some visitors must spend 
queuing. Parks must account for balancing the amount of 
guests using a standard queue vs those using the alternate 
queuing strategy in ride reservation and line-skipping 
arrangements. If you get too greedy while selling line- 
skipping passes, customers who don't buy them may never 
return to your park if they are dissatisfied with long waits in 
standby lines. A park might use reservation systems to 
simplify things by eliminating the standby queue and 
assigning all of an attraction's capacity through reservations. 
However, this would necessitate training visitors to plan out 
their entire day in advance, something many travellers may 
find difficult. This innovation will give answer to what is the 
best approach for theme parks to handle demand for its 
attractions, particularly those with inconsistent uptime? 

 
III. PRODUCT OBJECTIVES 

This innovation is specifically design to maintain the 
level of excitement, reduce waiting time, hassle free and 
most important to increase to the highest level of satisfaction 
to visitors. 

As a result, a virtual queue is an excellent approach for 
new attractions with inconsistencies in operation. People 
require nourishment as well as relief. Standing in a 10-hour 
line is simply physically impossible for many individuals, 
and it's undoubtedly uncomfortable even with the park 
providing food and beverage vendors and restroom breaks 
for waiting visitors. People using a virtual queue can enjoy 
their day in the park by riding various rides, eating, drinking, 
and shopping while maintaining their place in line in the 
virtual queue. 
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IV. PRODUCT DESCRIPTION 

A virtual queue is an option that overcomes some of the 
logistical issues associated with reservation and line-skipping 
systems. It works in the same way as a single physical queue, 
except that positions in the line are kept by some mechanism 
rather than physically standing there. By just scanning the 
bar code at the provided kiosk at any theme park ride section, 
visitors can wait for a turn anywhere. This system will 
initiate estimating countdown timer prior to your turn on the 
application installed on your smartphone. Activation link, 
SMS-Email blast, QR code that activating the apps will be 
broadcast while visitors enter the theme park. This system is 
also equipped with the features of notification of the queue 
count number of visitors who already scanned, or any limit 
of visitors has been reached as well as notification of if any 
particular section has a problem such as broken down. These 
features will help visitors in their time planning during their 
visit. Now you can benefit from this system to experience the 
theme park optimally without missing any interesting 
sections as well as can plan for your mealtime in the park 
and many more.is an option that overcomes some of the 
logistical issues associated with reservation and line-skipping 
systems. It works in the same way as a single physical queue, 
except that positions in the line are kept by some mechanism 
rather than physically standing there. 

This innovation is very helpful for the theme park 
operator wherewith this system that can store information of 
the type of visitors coming beforehand such as adults, 
children and people with disabilities, it will benefit visitors 
with the assistance provided in the park and to the theme 
park staffs as well to prepare the assistance. Besides, they 
can fix the problem immediately if they are able to from the 
technical error notification. 

Theme park are visited by a large number of people, 
increasing the risk of COVID-19 if proper precautions are 
not taken. Keeping this in mind, this application could avoid 
congested queue at attraction and by using GPS, alerting 
users to obey social distancing among them. 

 
V. SIGNIFICANCE OF PRODUCT IN TERMS OF ITS 

IMPLICATION 

This innovation is significant to reduce the number of 
people waiting in line, elevate staff productivity, improve 
customer satisfaction and give proper allocation of staff to 
handle arising problem based on visitors location. It also 
removing queue from the visitors experience by the 
following: 

 

A. Join From Anywhere 

• Visitors can join a queue or reserve an attraction and 
ride from anywhere using their smart phone, 
eliminating the need to wait in line for service. 

• Avoiding large crowd significant to post COVID 19 
movement condition with proper physical distance 
and placing for entrance. 

 

B. Alerts & Communication 

• Visitors receive automated alerts informing them of 
their position in queue, expected wait time, and 
arrival time, allowing them to enjoy other rides and 
attractions while they wait.. 

• Communication with mobile device, tablet and 
interactive touch panel around the park area to 
mobilize the crowd movements towards the 
attraction/rides. 

 

C. Streamline Services 

• Visitors can use two-way communication to push 
themselves back in line if they are running late, so 
they never have to worry about losing their place in 
the queue. 

• Channel to request for assistance to park operator in 
the case of missed of queue, emergency cases and 
other related need . 

 

D. Improve Operations 

• Detailed analytics provide insight into visitor 
behaviour and service metrics to discover 
opportunities for improvement in customer service 
and efficiency. 

• Proper segregation for operator so they can 
locate/troubleshoot the problem arise while being 
called up by visitors. 

 
VI. RESULTS AND FINDINGS 

The study conducted a market research to obtain insight 
pertaining to the need of developing an innovation dedicated 
to theme park queuing management system. The results of 
the market research are as follows: 

According to the market research, about 16 different 
types of theme park parks situated around Malaysia were 
visited. From traditional Family Entertainment Centre or 
indoor theme parks, such as Berjaya Times Square Theme 
Park, and more adapted to new trends such as active play 
(e.g. District 21, Escape Penang) and edutainment (Escape 
Room). The majority of respondents bring a smartphone to 
this visit, most likely due to the widespread use of 
photography phones and the availability of water-resistant 
casing that ensure the protection of the smartphone. 

The market research also show that half of respondents 
are ready to wait no more than 30 minutes for an attraction or 
ride and would seek out another if the line is too lengthy. The 
majority of respondents would use a smartphone to book a 
ride and would like to acquire park information such as the 
wait time at the nearest attraction, the location of a certain 
attraction, the location of bathroom facilities, and the 
location of food. Following the Covid-19 pandemic, 
respondents prefer to avoid crowded attractions/ride, long 
lines, and visitors who do not adhere to social distancing. 
They'd also love it if the app could warn tourists of social 
distancing. 

Most theme parks see transitioning customers from real 
lineups to virtual queues as a natural option. Because they 
utilise an app or wearable device to "queue," visitors are not 
required to be someplace in particular and are free to walk 
throughout your site and make the most of their visit. 

Visitors who are not subjected to waits are more likely to 
spend their time and money more freely around the site. And, 
because everyone is queuing online, the visitor experience 
remains constant even if they do not upgrade. Virtual 
queuing, which is frictionless, efficient, and scalable, might 
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be a win-win situation for both attractions and visitors. In 
fact, nearly 93 percent of theme park guests said they would 
rather use virtual queuing in a research we performed. 

 
VII. CONCLUSIONS 

Every attraction, in an ideal world, would have both 

virtual and actual lines. While virtual queuing can eliminate 

the need for people to stand in queue for hours, it is not 

necessary for every ride. Short physical lines may still be 

optimal for smaller or less popular rides; which passengers 

can even enjoy while virtually waiting in the queue for 

another ride. 
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Abstract—1Click Budget Travel is a one-stop platform that 

provides information focused on domestic tourism which 

includes local cuisine restaurants, transportation, tourist 

attractions, cultural activities, and events information. It is 

developed specifically for those who are looking for budget 

services while travelling. Since, there is a lack of a platform 

that provides one-stop centre information, and travellers need 

to browse many websites for assembling the necessary 

information, thus 1Click Budget Travel apps exist to share and 

disseminate all information to the travellers. 

 

Keywords— Budget Travel, one-stop centre, backpacker 

traveller, budgeting traveling, tourist information 

 
I. INTRODUCTION 

Domestic tourism is indicated as local travel inside its 
own country with the purposes of visiting blood relations and 
friends or for the purpose of traveling for relaxation [1]. The 
fact that Malaysia is a country that has high potential in 
advertising local attractions such as local foods and events 
could attract more budget travellers. Domestic tourism was 
able to sustain economic growth in the country by supporting 
local attractions when able to attract international or budget 
travellers to travel in Malaysia. Undeniably, those coming 
from different ages of travellers in a range of 20-39 prefer to 
use online travel applications to gather information whenever 
they are doing research for their trip or vacation [2]. 

The implication of domestic tourism in this budget 
traveling application gives many benefits toward budget 
travellers. This budget traveling application does not only 
indicate external features of basic information but with 
detailed information for budget traveller purposes so that 
they could access the information precisely and efficiently. 
The fact that this budget traveling application is a user- 
friendly application whereby budget travellers able to 
quickly accomplish the task. Realizing the important of this 
market segmentation, thus the 1Click Budget Travel 
application was developed to assist users to utilize this 

application before travelling without worrying about 
spending exceed expenditure yet able to enjoy the trip. 
Moreover, the idea of this budget travel application also is to 
enhance the flaws that existed in online travel applications 
and innovate with the general needs of traveller. Hence, there 
is an opportunity in 1Click Budget Travel application 
specifically in domestic tourism where there are only several 
applications available in the market. It is easier for budget 
travellers to use the 1Click Budget Travel application 
because it has a variety of features that they could use in a 
planning trip only by one platform without installing several 
applications. Besides that, budget travellers are more familiar 
with using only one platform to search for what they want. 

 
II. DESCRIPTION OF PROJECT 

1Click Budget Travel is a budget traveling application 

that provides one-stop centre information platform 

emphasizing on domestic tourism in Malaysia. This budget 

traveling application gives exposure to budget travellers in 

searching for their perfect vacation. Hence, it is developed 

for specific target markets such as budget tourists, 

backpackers, and those looking for the cheapest travel 

option. 1Click Budget Travel able to help local and 

international travellers in obtaining relevant domestic 

tourism information such as local foods, culture activities, 

time and destination of the bus travel, tourist attractions, and 

events. It is also an application that makes information such 

as local foods, tourist attractions, bus schedule culture 

activities and events accessible to the tourists who are 

travelling around Malaysia. This application able to 

facilitate customers because tourists no longer need to 

search for Google Maps or check the bus website. 

Furthermore, with the usage of this application tourists may 

also ensure that they have all the necessary information, 

including bus stops, routes, and a detailed map of nearby 

bus stops. Thus, with the development of the application, we 
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can help local and international travellers in obtaining all 

relevant domestic tourism information in Malaysia. It may 

also help budget tourists, backpackers, and those seeking the 

cheapest travel options. 

 

 
Picture 1: 1Click Budget Travel apps contents 

 

Budget tourists also could use this application for their 
pre-planning options, provide travel information to travel 
from one place to another, facilitate or assist tourists, and 
provide reviews and recommendations. Furthermore, this 
traveling application aimed to assist and provide related 
information about budget travel in Malaysia to travellers and 
to provide them with a variety of options to keep looking for 
their cheapest travel according to what they desire. The fact 
that this traveling application could save plenty of travellers 
in terms of time management, pocket money, and by doing 
the right thing on deciding decisions. In a way, this budget 
traveling application gives a huge advantage towards budget 
travellers that desire on planning their trips or vacation. 

Based on previous studies, there is a lack of a platform 
that provides one-stop centre information about budgeting 
travel. Many tourists have been cheated and get overcharged 
by the taxi drivers and restaurant owners because they are 
not from the local area and do not know about the road and 
market prices of the place they travel to [3]. Thus, having a 
platform that provides one-stop centre information can help 
travellers from becoming a victim to any crime or scammers 
while travelling. 

 

 

Picture 2: The prototype of 1Click Budget Travel apps 

Travel is among the fastest growing industries today, 
growing faster than the global economy. Within it, the online 
travel app market is rapidly reaching the incredible size of 
one Trillion USD, chipping away at the offline and travel 
agent market shares along the way. High smartphone 
penetration rate introduced a new era in online travel, in 
which apps are gradually taking the lead in online booking. 
For online travel services, this new era introduces number of 
opportunities, and quite a few serious challenges. The 
advantage of the One Click application is that tourists can 
explore more places at a lower cost. The application provides 
all the information about the famous attractions and 
restaurants in each state of Malaysia. With just one click on 
the app, visitors can enjoy more attractions and restaurants. 
In addition, the app introduces the culture and events of each 
state, which can save a lot of time for them without searching 
the information on Google. 

The most significant increase in online travel belongs 

to the Online Travel Agent (OTA) category. In this One 

Click Travel app we have provided travel agents with more 

travel facilities information to the tourists. OTA is leading 

the way in mobile apps, with almost half of all OTA 

bookings done via mobile devices today. Travel apps, 

however, are not only used for making reservations. 80% of 

travellers search for trips using their apps, even when the 

actual booking is made elsewhere. In addition, mobile apps 

provide a variety of other services – check-in, price drop 

alerts, boarding passes, booking vouchers, reservation 

updates and many more. 
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Abstract— Immersive technologies are becoming 

increasingly popular these days. to promote tourism 

destinations, engage visitors, tourists, and citizens, and educate 

them. Such instances typically involve the utilisation of Virtual 

Reality (VR) technology or, in the case of Augmented Reality 

(AR) applications, the improvement of the actual environment 

by superimposing digital attractions. The 360-degree video is a 

new medium that has recently been launched as a unique way to 

experience immersion. This study uses 360-degree interactive 

video to educate viewers about the caving activities and 

importance information tourism destinations that based on 

natural heritage. The user is taken on a tour in which they learn 

about caving and cave natural elements in an interactive way. 

The integrated cave environment and development steps for 

producing 360-degree interactive video-based applications are 

illustrated. The purpose of the overall design process is to raise 

the level of immersion by adding enjoyable aspects into a 

realistic digital experience. As a standalone player, the 

completed application can be played on a computer without the 

need for any special software. The study comes to a conclusion 

with a list of recommendations and future ideas for providing 

more immersive experiences in the cave tourist location. 

 

Keywords— user-centered design, 360-degree interactive 

video, immersion, caving, education, virtual reality, Gua Kelam. 

 
I. INTRODUCTION (HEADING 1) 

Although computer-generated virtual environments can be 
used to create 360-degree video, it is a resource-intensive and 
expensive procedure. When video resources' heightened 
realism is paired with useful information, it has the potential 
to create highly immersive, interactive, and entertaining VR 
experiences. 360-degree video apps are based on free 
perspective movies and resemble navigation in virtual worlds, 
allowing viewers to change their viewpoint in the scene 
interactively, whereas typical video productions choose the 
viewpoint. 

The framework is presented through its adaptation for 
creating an experimental case study for designing an 
immersive educational application to educate its users in the 
preserved of the nature heritage and learning responsible 
caving activity in Gua Kelam, Perlis, Malaysia. The main 

objective of this project is to expose the terrestrial based 
activity that could be capture using 360◦ Interactive Video. It 
can also be used as one of the methods for explaining dynamic 
situations that are impossible to understand using pictures, 
sentences, or traditional video. For example, it could help to 
explain the real situations of caving at Gua Kelam 2. By using 
360◦ Smart Explorer, it is possible for viewer to experience 
the full exposure and familiarize with the area with the 
material presented. The viewer will be able to communicate 
with the 360◦ Smart Explorer while dragging it up, down, left, 
and right while gaining new knowledge regarding terrestrial 
activity and the safety guidelines. After that, the 360◦ Smart 
Explorer delivers a rare sense of presence and absorption that 
isn’t possible with conventional video. This absorption will 
help the audience better understand about terrestrial activity. 
360◦ Smart Explorer is a modern frontier that opens up many 
new and creative visual media communication possibilities. 
Thus, by placing the audience in real life situations, 360◦ 
Smart Explorer can be used to reveal in more detail the 
uniqueness of Gua Kelam 2. By producing 360 Smart 
Explorer, it would help in providing a more detailed exposure 
as well as allowing all viewers to experience the actual 
adventure and become familiar with the situation through the 
digital platform. With the current situation of (MCO) which 
prohibiting people from travelling and the availability of 360 
Smart Explorer, Gua Kelam 2 now have full views and 
information on recreational land-based activities. The study 
concludes with a set of future steps and possible directions. 

 
II. MATERIALS 

 

A. Digital Tourism 

The development of the Internet through new technologies 
in the tourism industry, has pushed the country's economy 
towards transformation over the years. In addition, the tourism 
industry uses various digital tourism techniques to promote 
the beauty of Malaysia to other countries. Websites, online 
video platforms such as YouTube, social media, and mobile 
apps are common forms of digital tourism meanwhile, 
Augmented Reality (AR), Virtual Reality (VR), and 360 ° 
Video are examples of digital channels that are often used at 
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the time now for having the ability to bring the audience to 
feel their own experience more closely. 

It is one of the videos displayed in a 360 ° view. The 
purpose of this video is to develop a digital educational 
tourism tool for terrestrial recreation in order to bring the 
audience closer to the real situation before doing the activity 
recreational. In addition, the viewers also will get new 
information that might help them gaining more new 
knowledge regarding the places or the activity they going to 
do and embedded the responsible of caver by knowing do and 
don’t during caving. 

 

B. Integration design framework for 360-degree video 

applications 

When using 360-degree videos to create immersive, 
interactive, and engaging experiences, there are various 
obstacles and ramifications to consider. These difficulties are 
mostly due to the constraints imposed by the video and image 
utilised as the main scene, which lacks depth of virtual space 
in which the user can explore. A conceptual framework for 
virtual reality applications is provided to meet the technical 
and design constraints for more immersive and engaging 
experiences afforded by consuming 360-degree interactive 
video. To improve user connection with the medium, the 
framework relies on the usage of interactive components in a 
360-degree video context. The presented framework, as 
depicted in the figure below (Fig.1), is the basis for creating 
360-degree interactive video applications. 

 

Fig. 1. 360-degree interaction video framework 

III. METHODS 

The process of developing this project innovation are 
divided into 5 main phases as follows: 

a) Phase 1: Discovery 
(Information search and data gathering) 

b) Phase 2: Planning and Design 
(Selection Theme and Content) 
c) Phase 3: Production 
(Product Development) 
d) Phase 4: Evaluation And Improvement 
(Testing and Feedback) 
e) Phase 5: Launch and Project Completion 

 
A. Phase 1: Discovery (Information search and data 

gathering) 

For phase 1, the researcher is required to gather 

information about the project. Both methods primary and 

secondary data have been used for collecting information. 

Among the method used for primary data is an observation 

which, the researcher needs to find the specific content and 

suitable platform for digitalization of educational tourism. An 

interview involves talking with respondents and gathering 

elicit data about a subject by asking open-ended questions. 

An interview session was arranged with the secretary of 

Perlis Climbers, Encik Mohd Aizat Bin Zahid to obtain 

information on safety and conditions around Gua Kelam 2 as 

well as preparations from various aspects were done until the 

end of the 360 Smart Explorer filming session. Next, a 

meeting was also arranged with Mr Mohamad Khairi Bin 

Mohamad Alwi as the chairman of the Adventure Tourism 

Bureau and he gave opinions on the layout of the filming trip 

and interesting information on terrestrial recreational 

activities. 

 

For secondary data, the researcher read a lot from 

previous research about 360-degree interactive video and 

learnt how to produce an informative product that able help 

the user gain knowledge. A questionnaire also distributed to 

the respondent in gaining feedback to improve the 360-degree 

Smart Explorer. 

B. Planning and Design (Selection Theme and Content) 

 

This phase was conducted to ensure the product 
going through all the process involved. The target audience 
for 360◦ Smart Explorer is tourism management students. The 
students could use 360◦ Smart Explorer as the material in 
understanding and get more exposure regarding terrestrial 
recreations activity. Next, Practitioners or outdoor travellers 
who love terrestrial recreation activities can make 360◦ Smart 
Explorer one of the sources of information on challenging 
activities offered in Perlis. 

The theme for the project is recreational terrestrial 
tourism-based activity tourism. The product that will be used 
is 360° Smart Explorer and the main places that will be 
recorded are at Gua Kelam 2. It will cover up to 2 main 
contents which flora and fauna observations and caving. As 
for the logo, 360◦ Smart Explorer chosen to put cavers in a 
shadow theme with the name of the group on the shadow. It 
also has 2 mountains representing Banjaran Nakawan and at 
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the bottom of the logo, there is a slogan that 360◦ Smart 
Explorer chose. 

 

 

Figure 1- The Group Logo 

The main content in 360◦ Smart Explorer 

I) The Poster 
 

 
Figure 2- What to Wear in the cave 

 

 

Figure 3- Storyboard 

C. Production (360◦ Interactive Video Development) 

Types of equipment that will be used in this project 

are Insta 360 One X2. The waterproof One X2 includes a 

Steady Cam feature, InstaPano for panoramas, and Multi- 

View for split-screen images, as well as 360 videos with a 

maximum resolution of 5.7k. Dolly Zoom creates catwalk- 

style content, while Stop Motion mix, Clone Trail, and 

Shadow Clone create airborne footage Zion Williamson 

would be proud of in seconds. 

 

The main software that will be a focus is Insta 

Studio, 3D Vista Tour and 3D Vista Tour Viewer. For Insta 

Studio, it used to edit the picture that has been imported from 

Insta360 One X2 and then converted it from RAW file format 

into JPEG file format. After that, 3D Vista Tour is a platform 

that lets user create panoramic images, professional virtual 

tour and multimedia virtual tours that captivate with 

interactivity and an impressive range of features such as Live 

Pano, Adaptive HDR, Hotspots, Auto-Pilot, Video, Photo 

Albums, Floor Plans, Immersive Audio and much more. 

After completed all the editing, 3DVista Tour Viewer is a 

platform that will show the user the completed panorama. 

The for the viewer to use 360◦ Smart Explorer, there will be 

a few navigations key to help the viewer view the video in 

360◦ degrees. There is also an "i" key for the user to tap to 

read the information provided. Last but not least, there is an 

arrow to switch scenes in the video. The figure 1 (Fig.1), is 

the basis for creating 360-degree interactive video 

applications for this project. 

 
D. Evaluation and Improvement (Testing and Feedback) 

As for this project, an online survey has been used using a 
platform called Google Form. This method is used to figure 
out the perceptions regarding 360◦ Smart Explorer. Google 
Form is a free online tool, that allows you to collect 
information easily and efficiently. The forms are integrated 
with Google spreadsheets therefore we can access a 
spreadsheet view of the collected data. Google forms stores 
the feedback received so we can analyze it in detail. 

Questionnaire Design 

The summary of this survey is adapting previous research: 
 

Section Description Number of 
Items 

Source 

1 Demographic and Travel 

Characteristics 

6 (Ahmad Puad et al., 

2012) 

2 Tourist Perception Towards 

Website 

45 (Reitsamer et al., 

2014) 

Summary of the survey instrument 

 

E. Launch and Project Completion 

The link was distributed on Tuesday, 27th April 2021 and 

closed on 7th May 2021 on Friday. Meanwhile, concerning 

the 360◦ Smart Explorer prototype product have been 

published through google Form and YouTube on Monday. 

The feedback review on google Form has been distributed on 

26th May 2021 and closed on 30th May 2021. Therefore, all 

the links concerning the 360◦ Smart Explorer prototype and 

has been marketed into YouTube to make it easier for 

respondents to access the product. 
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All aspects have been considered and changed to meet the 

objectives of the study to be achieved. each product has been 
B. Tourist Perception Towards Questionnaire 

Table 2: Mean Score Interpretation (Source: Jamil, 2002) 

improved according to the feedback and desires of the users.          

Thus, indirectly has made the researchers have a clear view 

regarding the comments given to improve the 360◦ Smart 

Explorer prototype into a better version. Indirectly, it could 

be used for the long term. 

IV. RESULTS AND FINDINGS 

In order to achieve the objective of project innovation, in 
the phase 4: evaluation and improvement for testing and 
feedback are conducted. The following is the result of 
questionnaire: 

A. Demographic and Travel Characteristic 

Following are the aspects described in the profile 
information of the gender, age, race, professions, educational 
level and marital status. 

i. Quality 
 

Table 3: Descriptive Analysis for Quality Content of the 360 Smart 
Explorer 

It can be seen that all the data reached a good standard, 
based on the survey conducted. All the information given 
appeared very clear on the 360 Smart Explorer through the 
feedback from our respondents. All the ranking are 4.6 and it 
is the highest ranking for the Quality Content of 360 Smart 
Explorer because the information are all clear and helpful. 

ii. Technical quality 

 

 

 

 

 

 

Table 4: Descriptive Analysis for Technical Quality of the 360 Smart 

Based on the survey conducted, it can be seen that all the 
above data reached a good level however the lowest mean is 
4.5 which is element about the 360 Smart Explorer is always 
up and available and 360 Smart Explorer easy to access. After 

         we make analysis by comment from respondents there are 
some improvements that need to be done by I prove back the 
technical of 360 Smart Explorer to make sure that this problem 
won’t happen again. However the highest mean is 4.6 which 
is element about 360 Smart Explorer has valid links 

         (hyperlinks). 
Table 4: The Respondents Demographic travel Characteristics 

 

For the demography, most of the questions are being 
answered by Female which is 42 (60%). Furthermore, Malay 
most recently answered the question which is 66 (94.3%) and 
none of the questions are being answered by Chinese. Other 
than that, the age between 20-30 are the one who scored the 
highest for answering the questions, and for the professions. 
Mostly the students answered the questionnaire which is 57 
(81.4%). For the educational level, students that have diploma 
answered the questionnaire which is 51 (72.9%). Last but not 
least, the marital status is single people are answered the 
questionnaire 58 (82.9%). 

 
Variable 

 
Category 

Frequ 

ency 

Percenta 

ge 

Gender Male 28 40 

 Female 42 60 

Race Malay 66 94.3 

 Chinese 0 0 

 Indian 3 4.3 

 Racist 1 1.44 

Age 15-19 9 12.9 

 20-30 58 84.3 

 Above 31 2 2.9 

Professions Student 57 81.4 

 Lecturer 1 1.4 

 Industry 12 17.1 

Educational 

Level 

 
SPM 

 
9 

 
12.9 

 Diploma 51 72.9 

 Degree 5 7.1 

 Master 2 2.9 

 Certificate 3 4.3 

Marital Status Married 4 5.7 

 Single 58 82.9 

 Prefer not 

to say 

 

8 

 

11.4 

 

  Mean Score  Mean Score Interpretation 

1.00-2.33 Low 

2.34-3.66 Average/Moderate 

    3.67-5.00  High  
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iii. Design 
 

Table 5: Descriptive Analysis for Design of the 360 Smart Explorer 

Based on the survey conducted, it can be seen that all the 
above data reached a good level which is 4.6. Even though the 
level is high but still 360 Smart Explorer team will upgrade 
the fonts, colors and the format incase there is more posting or 
knowledge that need to be share about Gua Kelam. Therefore, 
there are still improvement that need to be made. 

iv. Usability 

 

 

 
Table 5: Descriptive Analysis for Usability of the 360 Smart Explorer 

Based on the survey conducted, it can be seen that all the 
above data reached a good level which is 4.6. The element 
about 360 Smart Explorer is easy to navigate through, 
respondents can feel control in 360 Smart Explorer and it 
provide an useful links. Overall, the usability of 360 
Smart Explorer gave a good feedback from the 
respondents but still need some improvements at the 
navigation. 

v. Attitude Towards the 360 Interactive Video 
 

Table 10: Descriptive Analysis Attitude Towards of the 360 Smart 
Explorer 

Based on the survey conducted, it can be seen that all the 
above data reached a good level however the lowest mean is 
4.5 which is about have a positive attitude toward the 360' 
Interactive Video and sense the 360' Interactive Video as 
being pleasant. After we analyse by a comment from 
respondents some improvements need to be done by the 
quality and the navigation of the video to improve. However, 

the highest mean is 4.7 which is about the respondent like the 
360 Interactive Video. 

 
V. CONCLUSIONS 

Then, the development of 360◦ Interactive Video virtual 

learning for terrestrial recreational been done when 

information has been added along with the points and clicks 

functions. In the hope that it will ease the viewer and target 

audience watch and gain knowledge by watching the 360◦ 

Interactive Video. Some facts have been attached along with 

the video. 

After that, the evaluation of 360◦ Interactive Video virtual 

learning for terrestrial recreational is succeeded when the 

result of the survey showed that the data received is in a good 

standard from all aspects. As the consequence, the target 

audience is satisfied with the outcome of the products and 

will be improved in the future to keep them updated and 

relevant. 

As the final point, the improvement of 360◦ Interactive 

Video virtual learning for terrestrial recreational have 

completed after the adjustment made. Content and quality are 

enhanced in line with the tastes of the viewer and target 

audience. The details in the 360◦ Smart Explorer are the latest 

and some of the information only provided in the video since 

the places are not fully opened to the public. Overall, of the 

project research are meet the objectives aim. 
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Abstract— This oriental persimmon ice cream is a 

unique innovative product in its way as it is made from 

oriental persimmon fruit including the skin. The 

purpose of this innovation is to introduce a new flavor of 

ice cream and enrich the oriental persimmon fruit flavor 

in the market. The production of this product started 

with the preparation of treated persimmon topping such 

as puree and marmalade with different formulations. 

Then the ice cream mixture was prepared by using a 

manual procedure. A pair comparison test was 

conducted using the least and most indicators with 

different samples named V1 (double mixture 

formulation of ice cream) V2 (puree), V3 (marmalade). 

There are seven attributes of the product i.e., color, 

aroma, flavor, sweetness, flavor combination, off-flavor, 

and overall acceptance being evaluated. Based on 30 

untrained panels assessment, showed ice cream with 

marmalade skin (V3) is the most preferred ice compare 

to V1. 

 

Keywords: innovation, new product, treated ingredient 

I. INTRODUCTION 

Persimmon was originated in Eastern Asia, the first 
cultivated was in China for several centuries B.C, then 
introduced to Japan and later to Korea in fourteen centuries 
[1]. According to [2], the flesh of unripe persimmon fruit is 
soft and astringent due to the high concentration of tannin. 
When it’s fully ripe, the fruit will loosen its astringency and 
become sweet and edible. The immature of this fruit will 
give a bitter taste and if this persimmon increasing its 
maturity, the flesh might become soft as kiwi fruit. 

According to [3], ice cream means a frozen dairy product 
made by freezing the ice cream mix with agitation. Ice cream 
is the most favorite dessert and famous among people. The 

origin of ice cream was in Europe and later introduced to the 
United States where it was being developed into an industry 
[4]. In our country, Malaysia, ice cream could be everyone's 
favorite because the weather in Malaysia is hot. So having 
ice cream in hot weather could be so satisfying for people. 
Most of the known ice cream flavors were made from 
common edible ingredients such as vanilla, chocolate, 
strawberry, corn, and so on. Many companies had produced 
that kind of flavor. Due to the above stated, the main 
objective of this innovative product is to use the whole 
persimmon fruit including the skin in ice cream and sauce 
making (puree and marmalade). 

 
II. MATERIALS 

 

A. Materials 

Ice cream ingredients such as evaporated milk, sweet 
condensed milk, persimmon, sugar, and ovellete were bought 
from local farmers and suppliers. 

 
III. METHODS 

A. Steps involved in making the product 

• Persimmon Mixture 

In a mixing bowl, mix persimmon puree with sweet 
condensed milk. Mix until well combined. 

• Persimmon Flavour Ice Cream Mixture 

Then prepare the ice cream by mixing all ingredients 
such as evaporated milk, persimmon mixture ovalette. 
Mix them using low speed mixer for 10 minutes and 
add to medium speed for another 15 minutes. The 
mixture will be foamy and slightly pale. 

• Persimmon Puree 
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TABLE TYPE STYLES 

Fig. 1. Preferences level 

The persimmon puree is made from skin-peeled 
blended persimmon fruit approximately 250 ml. Then 
cook on medium-high heat until nappe consistency. 

• Persimmon Skin Marmalade 

Treat and wash cleanly the peeled persimmon skin 
and remove the white inner skin. Then slice to 
brunoise size. After that, cooked the skin together 
with plain water and granulated sugar. Cooked on low 
heat until thicken consistency and turn to marmalade 
form. 

 

B. Sensory evaluation procedure 

A scorecard is used in determining the preferences of 

consumers towards the product produced. Fix attributes 

which are appearance, texture, smell flavor, and overall 

were assessed from the range 1 to 7 (1= dislike very 

much, 2= dislike moderately, 3= dislike slightly, 4= 

neither like nor dislike, 5= like slightly, 6= like 

moderately, 7= like very much). 

IV. RESULTS AND FINDINGS 

An affective test was conducted using the Hedonic scale 
using 30 untrained panels. There are 3 different variations 
that excluded control (V1, V2, & V3) that being. The result 
shows, variation 3 which is with marmalade persimmon skin 
was the most preferred by the panels compare to others. 
Therefore, variation 3 was selected to be selling product as it 
is the most preferred product compare to others. 

 

 

V. CONCLUSIONS 

Suitable and proper treatment and methodology are used 

to enable the new flavor of the ice cream to be developed. 

The best product development will ensure the usage of raw 

ingredients such as persimmon fruit is maximized, which 

means lesser waste. The ice cream is made from fruit flesh 

and treated skin. The new taste and the extended texture 

made, make this product is unique in the market compare to 

others. Frozen persimmon ice cream with sauce makes it 

more convenient for consumption, easy to store, longer shelf 

life and richer plus fresher taste compare to real persimmon 

fruit. The use of skin for value-added ingredients leads to 

lesser food waste in producing the product. Further studies 

can be carried out to study physicochemical properties and 

proximate analysis. Through these further studies, it can 

compare the actual nutrients value and find out other 

properties of persimmon ice cream. 
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Abstract —Original Mochi is made from glutinous rice, 

water, sugar, and corn-starch. This innovative product 

known as MOKCIK is different compare to the original 

recipe as the main purpose of this product made, is to 

diversify and enrich the usage of waste ingredients in 

mochi by using fruit, seeds, and straw. Before the dough is 

produced, treated jam with jackfruit straw needs to be 

produced. Then the dough is produced using rice flour 

and jackfruit seed powder before being filled with the jam 

and precooked for a few minutes. This product is 

marketable, cost-effective, longer shelf-life, and is easy to 

market. An effective test was conducted (n = 18 untrained 

panels). Seven attributes were evaluated based on a 7- 

point: Likert scale. The result of the test shows that most 

of the panel chose variation 2 (jam filling) compare to 

variation 1 (chunk Filling) and variation 3 (marmalade 

filling). 

 

Keywords—mochi, waste ingredient, variation, 

I. INTRODUCTION 

Malaysia has been introduced to various traditional foods 
from abroad. As we can see in the market, many traditional 
foods from other countries have been marketed in Malaysia 
including mochi, traditional food from Japan. Mochi can be 
defined as a Japanese rice cake made from mochigome, a 
glutinous rice short-grain japonica with additional 
ingredients such as water, sugar, and corn-starch [1]. While 
also eaten year-round, for the Japanese New Year, mochi is a 
traditional food and is commonly sold and eaten during that 

 

time [1]. Usually, mochi found in Malaysia is based on ice 
cream and cream fillings, making it quite expensive for just a 
mochi. Therefore, the idea of producing filling-based mochi 
using jackfruit straw and seeds (waste ingredients) is 
proposed, to produce affordable and low-cost mochi compare 
to existing in the market. Having a proper treatment to the 
jackfruit seeds can be used as the main ingredient to produce 
the mochi dough. The jam and filling were made from the 
jackfruit flesh and its straw. Jam is a product that is prepared 
by boiling one or more kinds of sound fruit, whether raw, 
processed, or semi-processed, with a permitted sweetening 
agent, with or without the addition of pectin [2]. Pectin is 
used for jam making as a gelling agent, thickening agent, and 
stabilizer in food [3]. Adding pectin when making jam or 
jelly also shortens or eliminates the cooking time, resulting 
in a fresher fruit flavor [3]. Based on recent observations and 
some research made, reducing production and sales costs by 
using wastage are the main purposes of this product 
innovation as well as to fulfill the Malaysia Sustainable 
Development Goals 2015-2030 (12th Goal of the SDG) 
issued by the government. 

 
II. MATERIALS 

All the ingredients were gathered from a local supplier. 

The seed and jackfruit straw were gathered from a local 

farmer. The ingredients were: 

 

A. Mochi 

Treated jackfruit seeds flour/ powder, glutinous rice 

flour, and plain water. 
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CONCLUSIONS 

B. Filling 

Jackfruit flesh, treated jackfruit straw, sugar, pectin, 

and water. 

III. METHODS 
 

A. Steps involved in making the product 

• Jackfruit Seed Powder. 

Wash and treat the seeds cleanly. Thinly slice and dry 
using an oven-baked method for 70-60°C, dry. After that 
cool down and blend it until becoming a powder. Later the 
powder will be sieved to get the fine texture of flour. 

• Mochi Dough 

Mix the glutinous rice flour, sugar, jackfruit seed powder, 
water, and food coloring into a bowl. Stir and mix them until 
well blended and become a dough. Put into a steamer and 
steam it for 30 minutes. 

• Jackfruit Jam 

Wash and treat the jackfruit straw cleanly. Blend a few 
portions of jackfruit flesh with straws and water until turn to 
puree consistency. Cook it on the lower heat with sugar and 
jackfruit straw (chunks) until boiling. Then, put a teaspoon of 
pectin and stir it until thick consistency (nappe consistency). 
Using the pectin, the filling can extend the shelf life 
compared to the existing filling. 

 
IV. RESULTS AND FINDINGS 

The degree of consumer acceptance and satisfaction 
regarding product attributes is described in this test [4]. An 
effective test was conducted (n = 18 untrained panels) using 
Likert with 7 points (strongly disagree to strongly agree) 
were used to evaluate 3 different samples of products (V1, 
V2 &V3) comprising seven attributes which are color, 
aroma, fruitiness, sweetness, a combination of sweetness and 
fruitiness, off-flavor and overall acceptance. Figure 1 showed 
most of the panels prefer variation 2 (jam filling) compare to 
variation 1 (chunk Filling) and variation 3 (marmalade 
filling). 

 

Fig. 1. Preferences level (n = 18) among untrained panels 

An appropriate method and properly treated ingredients 

in Mochi making, enable the waste product e.g., the seeds 

and straw of jackfruits can be been added into the mochi 

dough and filling as part of the innovative gesture of the 

product [5]. Indeed, this local innovation waste ingredients 

could be able to diversify the usage for human consumption, 

commercialize, and market thus making Mokchi unique, 

different, and special compare to another mochi in the 

market. The lower food cost and extended shelf life of 

MokChi enable the product to be produced in mass and sell 

at a reasonable price. Further studies can be carried out to 

study physicochemical properties and proximate analysis. 

Through these further studies, it can compare the actual 

nutrients value and shelf life MokChi compare to an existing 

product in the market. 
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Abstract - The floss in the market is available in various 

types of animal-based main ingredients. However, this product 

is unique compare to the existing product as it is innovated 

with a waste ingredient known as jackfruit straw. The 

objective of this product innovation is to reduce wastage such 

as jackfruit straw and to increase and diversify the usage of 

waste ingredients. This product can be marketed for the global 

market as well as a local market because it's cost-effective and 

easy to prepare makes this product able to be produced in 

mass production. Simplifying the method of preparation by 

adding treated jackfruit straw into the cooked paste with 

controlled temperature and longer cooking time able to 

preserve the shelf life is another reason this product was 

developed. A pair comparison test involving untrained panels 

n= 30 was conducted with 5 attributes being assessed: volume, 

color, aroma, flavor, and overall acceptance. Based on the test 

conducted shows the V1 (normal flavor) with 20 panels 

preferred most compared to V2 (spicy flavor) with 10 panels. 

 
 

Keywords—floss, waste ingredient, treated, variation, 

 

 
I. INTRODUCTION 

 

According to [1], jackfruit is a tropical tree fruit 

native to southwest India. It belongs to the Moraceae plant 

family which also includes mulberries, figs, and breadfruit. 

Jackfruit is a good source of potassium. Calories in jackfruit 

 

straw are 95 kcal per serving size 100 g [2]. The objectives 

of having this innovative product are to reduce fruit waste 

such as jackfruit straw and diversify the usage of fruit waste 

into food product development. Jackfruit can be consumed 

plain or cooked into both sweet and savory recipes, while 

the sweetness of the ripe fruit is great for desserts [3]. 

Meanwhile, the jackfruit straw is commonly being discarded 

and left for animal feeding. 

 

The other reason why this product is made is due to 

most of the floss products on market were made from 

animals based, expensive, and take a longer time to be 

digested in the human body [4]. With the increase of health 

concerned consumer and vegetarian demand for plant-based 

floss, jackfruit straw floss was introduced as it is pretty 

much containing only two macronutrients: protein and fat 

[5]. This high value-added (fruit waste-based) innovative 

product is expected able to fulfill customer demand as 

people nowadays are focusing on functional foods, 

convenience foods, food ingredients, and halal foods [6]. It 

is proven as the consideration of all convenience aspects are 

highlighted such as time spend, physical energy, and mental 

effort saving related to food preparation and consumption 

[6]. The cost-effectiveness and ease to prepare this floss to 

make this product able to be produced in mass production 

and it is recommended for those who wish the simple and 

hearty products to consume it. 
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A. Materials 

II. MATERIALS The paired comparison test was conducted to determined 

consumer preferences between two different samples (T1 

and T2). They were 30 untrained panels were involved in 
All of the materials were gathered from a local supplier 

such as jackfruit straw (local farmer), coconut milk, coconut 
palm sugar, chili paste, kerisik, salt, dried anise seeds, 
galangal, coriander seeds. 

III. METHODS 

A. Jackfruit straw 

The jackfruit stew needs to be treated first. Then it will 
be cooked with coconut milk, coconut palm sugar, chili 
paste, kerisik, salt, dried anise seeds, galangal, coriander 
seeds until it is thick and dry consistency. Later cool it and 
pack it in the zip lock packaging. 

 

 
IV. RESULTS AND FINDINGS 

A. Product characteristics 

 

Fig. 1. Product visualization 

 

The packaging used for this product is zip-lock plastic 

aluminum bags which are re-sealable after opening them. 

That particular characteristic can help the consumers to 

preserve the freshness of the food. The other advantage is; it 

is light in weight and it can handle bumps and knocks 

without any damages to the product inside. 

B. Consumer acceptance 

 
TABLE 1. PREFERENCES LEVEL (N=30) AMONG UNTRAINED 

PEOPLE 

this test. Five attributes were assessed e.g., volume, color, 

aroma, flavor, and overall acceptance was conducted. The 

finding showed most of the panel preferred T1 (original 

flavor) compare to T2 (spicy) with 20 numbers of the panel. 

 
 

V. CONCLUSIONS 

A proper methodology and treatment of the ingredients 

enable waste ingredients to be commercial and increase the 

value-added in traditional food floss (plant-based). The 

product is cost-effective as a waste ingredient was used 

compare to existing (animal-based). Further studies can be 

carried out to study physicochemical properties and 

proximate analysis. Through these further studies, it can 

compare the actual nutrients value of Jackfruit straw floss 

with another floss in the market. 
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their support and knowledge as well as to our Faculty of 

Hotel and Tourism Management. 
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Abstract— Rendang is a Malay heritage dish made of a thick 

and delicate coconut stew that is rich with flavour. Typically, 

rendang preparation and cooking process are time consuming; 

thus, most millennials are less interested in making the 

traditional food due to that reason. This culinary innovation 

aims to diversify the food outcome from the idea of traditional 

Rendang. All-purpose Rendang Patty consumes less time to 

prepare yet remains its taste of rendang. The process of cooking 

trial, sensory evaluation, packaging design, and calculating 

product price for commercialization are all parts of this 

innovation. As a result, sensory evaluation found that the 

product has commercial potential based on the sense responses 

of sight, smell, touch and taste. Thus, the development of All- 

purpose Rendang Patty allows everyone to savor Rendang in a 

new way while maintaining the original flavour. The 

improvements and decisions have been made based on the 

responses to produce a product that is ideal and acceptable for 

commercialization. 

 

Keywords—Rendang, all-purpose Rendang Patty, culinary 

innovation food 

 

I. INTRODUCTION 

All-Purpose Rendang Patty is an innovation food product 

that innovates from the idea of Malay heritage food, 

Rendang. Rendang is widely known as a favourite dish 

among Malaysians and even popular internationally due to its 

delicious and unique taste that is accepted globally. Rendang 

is traditionally cooked with meat and a unique sauce rich in 

coconut milk and spices [1]. This traditional food is a special 

dish served during festive events like Eid-Fitr and wedding 

feast in Malaysia. 

 

Typically, the preparation and cooking process time are 

time consuming when producing the scrumptious Rendang 

 
[2]. Due to this reason, most millennials are less interested in 

making the traditional food such as Rendang. Thus, 

diversifying the traditional food through food innovation is 

an opportunity for the food innovator to diversify the ready- 

to-use product in the market. The increased demand of 

traditional food is in line with the general positive image of 

consumers towards innovative traditional foods [3]. 

In line with the increasing demand for traditional food 

innovation, the innovation of All-Purpose Rendang Patty is 

an opportunity to highlight Malaysia’s Malay traditional food 

in the market. Thus, the objective of this All-Purpose 

Rendang Patty innovation aims to ease the burden of 

consumers in preparing Rendang as a creative menu among 

millennials, especially career women and mothers who own 

a hectic lifestyle and have time constraint to prepare delicious 

food for family. Moreover, this culinary innovation aims to 

diversify the food outcome from the idea of traditional 

Rendang. In fact, the innovation of All-Purpose Rendang 

Patty allows consumers to prepare creative dishes with 

rendang flavour to be used as a variety of menu such as satay, 

karipap/ spring roll filling, meatball, protein for main course, 

salad and other dishes that the household can get creative with 

the product. The most interesting of this innovation food is 

that the consumers no longer have to wait till Eid-Fitr or 

wedding feast since this product allows the consumers to 

effortlessly taste Rendang at their own kitchen. 

 

Hence, this culinary innovation applies R. J. Harrington’s 

model for culinary product development which includes four 

important steps: (1) innovation formulation; (2) innovation 

implementation; (3) evaluation and control; and (4) 

innovation introduction [4]. The process of cooking trial, 

sensory evaluation, packaging design, and calculating 
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Finely grind the 

spices 

Mix all the 
spices with 

water 

 
Heat the oil 

 
Stir-fry finely 
grind herbs 

product price for commercialization are all parts of this 

innovation. As a result, sensory evaluation found that the 

product has commercial potential based on senses responses 

of sight, smell, touch and taste. 

 

As a result, the development of All-purpose Rendang Patty 

allows everyone to savor Rendang in a new way while 

maintaining the original flavour. The improvements and 

decisions have been taken based on the responses to create an 

ideal innovation traditional product and acceptable for 

commercialization. 

 

II. METHOD 

The method in the development of All-purpose Rendang 

Patty refers to four important steps: (1) innovation 

formulation; (2) innovation implementation; (3) evaluation 

and control; and (4) innovation introduction. These steps are 

important to ensure the product is produced based on trial and 

sensory evaluation procedure as below: 

 

(1) Innovation Formulation of All-purpose Rendang Patty 

The first step of product development involves idea 

generation and screening of the product among the innovators 

to seek the relevance and the need of the product to be 

introduced to the market. After making decision of the 

product, the next stage innovation implementation is 

indicated by the innovators. 

 

(2) Innovation Implementation 

This stage of product development involves the step of 

identification of recipes, ingredients and suitable method in 

producing All-Purpose Rendang Patty. The trial stage of the 

product is made to ensure the smell, touch and taste of the 

product are fulfilled. 

 
 

 

 

  

 
 

    
 

 
Figure 1: Process of making All-purpose Rendang Patty 

 

In this stage, identification of packaging is also determined to 

ensure the suitability of product, the packaging for quality of 

the product, storage, and mobility purposes during the 

transportation of All-purpose Rendang Patty. 

TABLE I. EVALUATION OF PACKAGING MATERIAL ON ALL- 
PURPOSE RENDANG PATTY 

 

Characteristics Table Column Head Table Column Head 

Picture of the 

product (before 

freeze) 

 

 

 

 

Picture of the 

product (after 
freeze 

  

Texture Firm and solid Firm and solid 

Appearance No fungus found, still 

in good condition. 

No fungus found, still in 

good condition; but a 
little bit of freezer burn. 

Colour Colour is maintained as 
before seal. 

Colour is maintained as 
before seal. 

Aroma Have a strong aroma of 

rendang. 

Have a strong aroma of 

rendang. 

 

 

(3) Evaluation and Control 

In the stage of evaluation and control, final testing of the 

product is finalized to meet the standard of marketable 

product. In the final trial of the recipes, the procedures are 

recorded as evidence of product development. As a result, 

sensory evaluation is conducted to confirm that the product is 

acceptable and ready to be advertised in retail market. 

Respondent 

 

Age  

Gender  

Do you like 

All- 

purpose 

Rendang 
Patty? 

Yes No 

  

 
Result 

 

Appearance 

 

Aroma 

 

Taste 

 

Texture 

 

Colour 

     

Comment/Suggestion 

 

 
 

Figure 2: Form of Descriptive Test 

 

The sensory evaluation involves scientific approach for 

evoking, measuring, analysing, and interpreting product 

reactions as experienced via the senses of sight, smell, touch, 

taste, and hearing. Sensory evaluation for food is to evaluate, 

analyse, and interpret the reactions of individuals towards the 

products as processed by the senses [5]. Hence, this 

innovation through descriptive analysis involves profiling the 

appearance, aroma, taste, texture and colour of All-purpose 

Rendang Patty. The evaluation is necessary to allow the 

respondents evaluate the product acceptance before the 

Pack each patty 
into vacuum seal 

bag and freeze the 
product 

Flattern the 
patty for 1.5 

cm. 

Weight the 
patty for 150 

gram 

Prepare to 
weight the 

patty 

Add in spices 

paste, stir-fry for 

1 or 2 minutes 

 
Mix remaining 

ingredients 

Cooked for 30 
minutes over 

slow fire 

Mix the ground 
beef and 

rendang paste 
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product is marketed. This study employs 5 respondents to 

give the feedback regarding the product. 

 

(4) Innovation Introduction 

The process of innovation introduction involves 

commercialization [4]. In this stage, the process for 

commercialization for All-purpose Rendang Patty includes 

product costing which calculates the cost of the ingredients 

of the product, the cost of packaging and materials involved 

in producing the whole prototype of All-purpose Rendang 

Patty. 

 

4.1 Calculation of Cost Ingredients 
 

 

Figure 3: Calculation of Cost All-purpose Rendang Patty 

 

4.2 Packaging product 

 
The results from sensory evaluation are based on the 

appearance, aroma, taste, texture and colour of All-purpose 

Rendang Patty of 6 respondents using the descriptive test. 
 

TABLE II. SENSORY EVALUATION ON APPEARANCE 
 

Respondent 1: Looks normal from other patty 

Respondent 2: Exactly the same as other beef patty 
Respondent 3: The same as any other beef patty 

Respondent 4: Identical to other beef patties 

Respondent 5: The same as any other beef patty 

Respondent 6: Exactly the same as other beef patty 

 

From the result above, all respondents agreed that the 

appearance of All-purpose Rendang Patty is identical to the 

patties already available in the market. This indicates that the 

appearance of All-purpose Rendang Patty matches the 

standard of product that has been marketed. Thus, the 

innovators noted the appearance is acceptable based on 

sensory evaluation. 

 
TABLE III. SENSORY EVALUATION ON AROMA 

 

Respondent 1: Smell the Asian spices and herbs 

Respondent 2: Fragrant and spicy 

Respondent 3: Spicy 

Respondent 4: Aromatic 

Respondent 5: Spices and herbs 

Respondent 6: Taste the rendang flavor 

 

Meanwhile, the feedback of aroma criteria for All- 

purpose Rendang Patty showed that most of the respondents 

found the smell as herbal, spicy, and aromatic fragrant during 

the evaluation. It showed that the aroma of the product 

matches the expectation of innovators in creating the smell 

and aroma suitable to the product. 

 
TABLE IV. SENSORY EVALUATION ON TASTE 

 

Respondent 1: Get to taste the original flavour of rendang 

Respondent 2: Does not taste the rendang flavour 

Respondent 3: Has the taste of rendang flavour and the 
spiciness is suitable for kids 

Respondent 4: Very flavourful 

Respondent 5: Able to taste the rendang and the spicy level 

is ideal for youngsters 
   Respondent 6:  Smells fragrant and spicy  

 
 

 

 

 
Figure 4: Packaging of All-purpose Rendang Patty 

 
 

III. RESULTS AND FINDINGS 

As   a   result,   All-Purpose   Rendang   Patty 

 

 

 

 

 

 
 

culinary 

The taste of All-purpose Rendang Patty received a good 

response by the respondents. From the result above, majority 

of the respondents could taste the Rendang flavour in All- 

purpose Rendang Patty which ideally suits the taste buds. It 

signifies the product taste confirms the acceptable taste of 

All-purpose Rendang Patty as to be promoted in retail market. 

 
TABLE V. SENSORY EVALUATION ON TEXTURE 

innovation has gone through 4 stages of culinary product 

development which includes culinary innovation 

formulation, culinary innovation implementation, evaluation 

and control and innovation introduction based on the culinary 

product development model of Harrington (2004). Thus, 

sensory evaluation is conducted to seek the reaction of 

individuals towards the product. 

•  Total cost for ingredients + costing for packaging = 

RM 19.96 + RM 1.18 = RM 21.14 / box (4 patties) 

• Cost + mark-up + overhead cost = selling price per 

pack 

 

RM 21.14 + 25% +10% = RM 28.54 

 
Suggested selling price per pack of All-Purpose Rendang 

Patty is RM 28.60 

Respondent 1: Firm like standard patty in burger 

Respondent 2: Firm and solid, texture is not like Ramly 
frozen patty, more like homemade patty. 

Respondent 3: Firm and solid, not like usual frozen patty 

Respondent 4: Firm and solid texture, acceptable texture as 
                                  patty  
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IV. CONCLUSION 

 
For the result and finding of the study, the positive 

   response obtained for All-purpose Rendang Patty resembles 

other patties on the market. This indicates that All-purpose 

The texture of All-purpose Rendang Patty is mentioned as 

firm, solid and acceptable texture like homemade patty but 

not like the usual patty in the market. The difference of 

texture for All-purpose Rendang Patty is able to attract the 

customers to accept the product. 
 

TABLE VI. SENSORY EVALUATION ON COLOUR 
 

Respondent 1: Exactly like rendang colour 

Respondent 2: Yellowish colour not like the usual burger 

Respondent 3: Reddish and yellowish 

Respondent 4: Brown and yellowish 

Respondent 5: Brown as rendang colour 

Respondent 6: Yellowish 

 

From the result above, all respondents agreed that the 

colour of All-purpose Rendang Patty is identical to the 

rendang itself which is brown and yellowish. This indicates 

that the appearance of All-purpose Rendang Patty matches 

the standard of the common rendang. 

 
TABLE VII. COMMENT AND SUGGESTION FROM RESPONDENT 

 

Respondent 1: The rendang flavour needs to improve but 

overall, it is good. Theproduct is exactly 
like the other beef patty. 

Respondent 2: The rendang needs to add more flavour 

but others are good. 
Respondent 3: The rendang flavour tastes well combined 

with the beef. 

Respondent 4: The rendang flavour tastes well but needs 

to add a little bit of spicy in it; overall it 
is great, maybe my taste buds are 

different with the other respondents. 

Respondent 5: The patty tastes very delicious and I can 

also modify the patty into many different 

things, not limited to patty only 
Respondent 6: The rending flavor could be taste in just 

one bite. The spicy level is just nice for 

kids to enjoy it too. 

 

As a result, the respondents agreed that All-purpose 

Rendang Patty is delicious and has good feedback. The 

suggestion from the respondents is to add more spiciness in 

the product. The innovators take the suggestion as an 

opportunity to create another version of All-purpose Rendang 

Patty (spicy version) since the aim in producing the product 

is to allow everybody to taste it and get creative with the 

product. 
 

 

Figure 5: ‘All-purpose Rendang Patty’ product 

Rendang Patty product receives good responses as perceived 

through the four senses of sight, smell, touch, and taste. It 

offers a vast opportunity for commercialization from the 

development of All-purpose Rendang Patty. The 

development of All-purpose Rendang Patty allows everyone 

to savour Rendang in a new way while maintaining the 

original flavour to meet the demand of the market. The 

demand of innovative traditional food has consistently 

increased as consumers have favourable perception [3]. The 

opportunity in developing innovative food product is inspired 

by traditional Malay food such as Rendang with the aim not 

only for business perspective, but as a formula to promote and 

increase the awareness among Malaysians that traditional 

Malay food has unexceptional potential in local and 

international market. 
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Abstract—Left-handed person always feel that they are 

being left behind when it comes to the facilities provided for 

the public because most of the facilities are only suitable for the 

right-handed person. So, this chair was specially design for 

left-handed person. However, both right-handed person and 

left-handed person can use it. It gives justice to the left-handed 

group and comfort to the right-handed person. Besides, this 

chair is also suitable for a handicapped person as the product’s 

features are also being made out of their considerations since 

the aim of this product is to let people gain knowledge 

comfortably despite their condition. 

 

Keywords—left-handed, lefty, handicapped, chair. 

 
I. INTRODUCTION 

Left-handed person always feel that they are being left 
behind when it comes to the facilities provided for the public. 
It is because most of the facilities are right-handed person 
friendly only. Besides that, disabled person also hard to use 
facilities provided because their impairment compared to 
normal people. Disability is a broad term which includes 
impairments, activity limitations as well as participation 
restrictions. Impairment is a difficulty in body functioning; 
an activity limitation is a difficulty in the execution of a task 
by an individual, whereas participation restriction is a 
difficulty encountered by the person during involvement in 
the day-to-day situations [1]. Left-handed can be defined as 
using the left hand habitually or more easily than the right 
hand [3]. [2] stated that only 10% of the population is left- 
handed and it can easy for everyone else to forget they are 
living in a right-handed world. Most of the left-handers are 
able to work together with right-handers. However, there are 
several factors that restricts the freedom of left-handers in 
order to work at part with right-handers. Usually in the 
workstation environment, left-handers prefer to work alone 
and need bigger space. They need to have bigger and 

comfortable space so that the left-hand are easy to move 
freely. Thus, this innovation invented the most useful facility 
to the left-handers which is the Never Left Behind Chair 
(NLBC). 

 
II. OBJECTIVES 

 

A. ToProvide Comfort for Left-handed Person and 

Handicap People 

Comfortable is the most important features when the 
students going any building. In a university for example, 
students preferred to spend their time in a library. They will 
use the facilities provided for free, but due to the design of 
existing chairs and table only for right-handers, these left- 
handers will be difficult to assimilate themselves to use the 
same facilities. Besides that, in a classroom or lecture 
theatre, all the chairs are specifically designed for right- 
handers and these left-handers will feel uncomfortable with 
the facilities provided, thus may affect the performance and 
concentration during lecture. Due to this issue, the NLBC 
aims to provide comfort for left-handed person. 

 

B. To Provide Compartments to Keep Belongings 

Left-handers and handicap people preferred to keep their 
belongings nearby around them. So, the NLBC has a unique 
design whereby it equipped with 3-pin power socket, 
compartments to put books, bag, important documents and so 
on. It will provide faster access to the left-handers and 
handicap people while studying in a library or in a 
classroom. It also equipped with small wheel at the bottom of 
the chair in order for ease of handicap to move everywhere in 
a classroom or library. The 3-pin power socket also useful to 
the left-handers in order to charge their gadget on the spot. 
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III. RESULTS AND FINDINGS 

The invented of the NLBC may solve the problems faced 
by left-handers. This chair equipped with compartments and 
3-pin power socket in order to fulfil the requirement of its 
user. 

 

A. Novelty and Uniqueness 

The NLBC specialized design for left-handers and 
handicap people. In term of features, it has attachable table 
for extra comfort when doing writing desk. Other than that, 
the wheels provided are suitable for handicap group. The 
holder attached at the back of the seat are specially designed 
for handicap version of chair. It also can be regards as 
multipurpose chair because of its uniqueness and novelty as a 
one in a kind. 

 

Fig. 1. NLBC version for left-hander 

B. Commercialization Potential 

As based on the product’s features, the NLBC or 
can be also called as Special Chair, it helps the left- 
handers’ group and handicap people to gain knowledge 
as much as others despite their condition. With the help 
of this chair, knowledge can be obtained easier and 
comfortable for them. It does not limit to these two (2) 
groups of people but also everyone in this world can use 
the chair because of the main purpose of this chair is to 
let people gain knowledge with comfort. 

C. Benefits to Society 

This NLBC actually gives justice to left-handed people in 
the society. It is because everyone can have same 
services in the information agencies. It also gives 
opportunity to handicap people to gain knowledge as 
much as others comfortably. 

 
IV. CONCLUSIONS 

To sum up, the NLBC provides so much advantages 

both for the left-handers and handicap people as a user in an 

organization. The innovation of this special chair can be 

regards as apprentice to the other kind of chair which be 

able to solve the problem faced by left-handers and 

handicap people. 
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Abstract — Game Application: Economics Brilliant was 

created to assist students particularly UiTM students in 

improving their understanding about economics courses 

especially Microeconomics and Macroeconomics. This game 

application is very useful for Open and Distance Learning 

(ODL) as the lecturers can use it as their assessment delivery 

method and enable the students to better understand the 

economics courses in an enjoyable and less stressful way. This 

game application consists of questions on fact, theory, principle 

and calculation. It is a great way to train and stimulate one’s 

brain. It also improves the learning environment and offers a 

standard of education for young people across the globe to 

better equip them for the future. 

 

Keywords—application, brilliant, ODL, learning environment 

 
I. INTRODUCTION 

Due to the COVID-19 crisis, people now have to live in a 
new norm including school and higher education students 
who now need to undergo Teaching and Learning at Home 
(PdPR) and Open Distance Learning (ODL). Due to this new 
method of learning, this application is designed to assist 
students especially UiTM students in improving their 
understanding of economics courses especially 
Microeconomics and Macroeconomics. This game 
application is very useful for Open and Distance Learning 
(ODL) because the lecturers can use it as their assessment 
delivery method and enable the students to better understand 
the economics courses. It can also reduce stress among the 
students as this application is highly interactive, user-friendly 
and colorful. 

This game consists of questions on fact, theory, principle 
and calculation which is a great way to train and stimulate 
one’s brain. Our application focuses on two economic 
categories namely Microeconomics and Macroeconomics 
including the concepts of elasticity, supply and demand, 
gross domestic product (GDP), balance of payment (BOP) 
and others. 

The image below shows the design and contents of Game 
Application: Economics Brilliant. 

 

 
 

Fig. 1. Economics Brilliant design and content 

 

We are using the Appsgeyser application to create this 
game. There are steps to follow as shown in the flow below: 

 

 
Fig. 2. Economics Brilliant design and content 
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II. PROBLEM STATEMENT 

The development of this application was driven by three 
reasons. The first is due to the growing demand for 
educational applications especially following the COVID-19 
pandemic. Secondly, some of the students were found to 
have difficulties in understanding certain concepts in 
Microeconomics and Macroeconomics, but are ashamed to 
ask for clarifications from their lecturer. Some students are 
quick learners, whilst some others require extra attention and 
guidance [1]. Hence, this idea was formed to help this type of 
students to better understand these subjects. Lastly, in line 
with the changing times, students no longer need to carry 
their tutorial books and textbooks, or find reading materials 
in the library. With this application, information is just at 
your fingertips and can be accessed from anywhere at any 
time. 

 
III. OBJECTIVES 

The objective of Game Application: Economics Brilliant 
is to assist students especially UiTM students in improving 
their understanding about economics courses especially 
Microeconomics and Macroeconomics. It is also useful for 
Open and Distance Learning (ODL) as the lecturers can use 
it as their assessment delivery method and reduce stress 
among students as this games application is highly 
interactive, user-friendly, and colorful. 

 

IV. APPLICATION NOVELTY (INNOVATION) 

Learning is now made easier with the availability of this 
application. Fun games have been designed for mobile 
applications that engage students to think progressively and 
from different perspectives. The novelty of this app is that 
students can play while learning. Before playing the game, 
students are first taught about the microeconomic and 
macroeconomic subjects. While playing the game, they need 
to answer several questions about the subject they had 
learned and collect points to qualify for the next level. The 
points collected indicate whether the students are proficient 
enough in the subject. A high score indicates that they are 
skilled and qualified for the next topic or level, whilst a low 
score indicates that they need to repeat the level. This 
application is intended to help students revise and pay 
attention in class as the points show their progress and 
proficiency level. 

Next, this application also includes a chat space for 
students to ask their lecturers about anything they do not 
understand. This chat room is suitable for students who are 
ashamed to ask questions face to face. The answers they 
receive can also help them understand the subject better as it 
is answered by not only their lecturer, but also by other 
experts all around the world. 

 
V. APPLICATION FUNCTIONALITY 

Firstly, the application can be used anywhere and at any 

time. Students can still learn even if they are on holiday or 

at their hometown. They can basically learn at their own 

convenience. 

 

Next, the application is individually focused. Learning in 

a big crowd is not an easy task [2]. Some students are fast 

learners while others are not. There are also students who 

are too shy and hesitant to ask questions. Such students are 

often overlooked by teachers and lecturers who would just 

proceed to the next topic. These students will definitely 

struggle to understand the next topic as well because most 

topics are related to each other. This application can solve 

the problem by enabling the students to replay the topic at 

their convenience. 

 

This application also allows for a fun learning 

experience. Relying on books alone is very unappealing and 

will eventually bore the students. This game-learning 

application can energize their minds in a healthy way while 

absorbing knowledge. It is a fact that people can only keep 

their attention for a short period of time and get distracted 

easily. In the context of learning, fun activities such as the 

gaming application can motivate students to concentrate on 

the lesson at hand. 

 

In addition, education-oriented games offer cost benefits 

[3]. By using applications and technologies, books and other 

traditional study materials are no longer needed. Hiring 

private tutors or going to tuition classes may also become a 

thing of the past. With game-learning applications, students 

only need to use their own mobile phone or laptop and just 

download the application for free. 

 

Furthermore, game-learning applications enable students 

to track their learning progress [2]. Parents can also see their 

children’s learning progress and provide guidance whenever 

needed. With this functionality, the students can improve 

themselves accordingly. 

 

VI. COMMERCIALIZATION POTENTIAL 

Products and services are determined by their quality, 

attractiveness, and usability. The selection of a product is 

mainly driven by the person’s WANT and NEED [4]. 

Hence, we need to make sure that we provide both these 

elements to consumers, and in this context, the university 

students. Many game applications have a lot of ads which 

are a nuisance for the players. Therefore, we designed a 

game application with very few ads to ensure that the users 

are not annoyed by them. This Game Application: 

Economics Brilliant is very simple, does not require help 

info, and will not confuse the users. This is because the 

users would want to play the game immediately without 

having to read the help info. It also has easy game control 

thus providing a great and fast gaming experience. The 

contents of this game can also increase the students’ 

understanding of economics which is considered a heavy 

and critical subject. Finally, this game application does not 

require any account registration. 

 

VII. CONCLUSIONS 

One of the interesting features of learning applications is 

that they intensify the functions of teaching methods and the 

delivery of academic results. As students typically have 

their own mobile phones, they are able to undergo self-study 

mode and focus better. This application also allows students 

to learn at their own convenience, regardless of location and 

time. This game-learning application also promotes a stress- 

free environment where the students feel more relaxed and 

unpressured in learning. It is strengthened by its user- 
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friendly features with no complicated text layout. The 

application transforms intense traditional learning into pen- 

based computing technology that is excellent for decoding 

and analyzing certain learning issues. 

 

The usage of this game-learning application also 

promotes good learning habits and improves creativity. It 

can produce a generation of smart students with better 

grades. Educational game applications may be able to help 

one connect with others while providing a way forward to 

solve gaming problems and strengthen the community. 

Although the current economic environment is very 

challenging, the mobile gaming industry continues to grow 

and create new jobs. The current generation can improve the 

current economic and social environment with their 

expertise in developing game applications. 
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Abstract— Compensation for indigenous communities as a 

result of development projects has been a controversial subject. 

Most of the compensation packages given to the communities 

are in use-values and non-use values (environmental and 

social) are often ignored.   We propose a method for valuing 

and including the non-use values in determining compensation 

for settlers relocated to Sungai Asap Resettlement because of 

Bakun Dam. A sample of 379 settlers were surveyed from 

September to December 2012 to estimate the dissatisfaction of 

settlers towards compensation. The findings showed that gaps 

in land compensation, environmental values and lack of 

freedom of settlers to participate in compensation process are 

significant in affecting dissatisfaction towards compensation. 

The value of this dissatisfaction can be included in the 

compensation package to ensure agreeable compensation. This 

is an innovation in valuing compensation that can help 

governments to get better acceptance of compensation. 

 

Keywords— Compensation valuation, indigenous 

communities, Bakun Dam, non-use values, resettlement. 

 
I. INTRODUCTION (HEADING 1) 

Compensation is provided to communities that suffer 
welfare loss as a result of displacement arising from 
development projects such as dams, highways and airports. 
Development projects such as dam construction normally 
result in involuntary resettlement (WCD,2000a). The 
objective and key focus of compensation policy is to make 
sure nobody suffers welfare loss as a result of resettlement. 
The key factors affecting compensation are use values (value 
of the house and land) and non-use values such as cultural 
and environmental values. Problems arise when there is 
inadequate compensation given as a result of relocation. 

 
 

The Bakun hydroelectric dam in Sarawak, Malaysia is 
the largest dam in Southeast Asia and second largest in Asia 
after the Three Gorges Dam in China. The current cost of 
the project is MYR 7.2 billion (USD 2.18 billion) 
(Banji,2011) 

The construction has been criticized by non- 
governmental organizations and indigenous communities as 
it has raised controversies with regard to compensation 
awarded to the relocated settlers.. The indigenous people that 
lived close to the Bakun Dam were relocated to Sungai Asap 
Resettlement Area. The relocation process was criticized for 
lack of consultation with the indigenous communities and the 
absence of public participation in the environmental impact 
assessment performed for the project (Maidin,2011). 
Therefore, this study was conducted in Sungai Asap to 
explore the socio-economic variables that explain the 
dissatisfaction of the resettlers. Use value and non-use value, 
including freedom and rights variables, are examined to draw 
policy conclusions on compensation. 

 
II. MATERIALS 

A. The Bakun Dam 

The Bakun hydroelectric dam was first proposed in the 
1980s to exploit the potential of Sarawak’s rivers. There are 
66 rivers in Sarawak. Bakun Dam is the second dam in 
Sarawak after Batang Ai Dam built in the year 1985. Bakun 
Dam is the biggest hydroelectric dam project in South-East 
Asia. The project has an installed capacity of 2400 
megawatts and is expected to generate electricity for about 
30–50 years. The dam is being built on the Balui River, 
378km upstream of Belaga, in the state of Sarawak, 
Malaysia. The surface area of the reservoir is 695 km2, 
about the size of the Republic of Singapore (Sarawak Hidro 
Sdn, Bhd, 2013). The cost of the project is projected to be 
MYR 15 billion (USD 4.54 billion), though many argue that 
the real figure will be between MYR 25 and MYR 30 
billion(USD 7.57 billion to USD 9.09 billion). The current 
cost of the project is MYR 7.2 billion(USD 2.18 billion) 
(Banji,2011). The project is owned by the federal 
government but managed by Sarawak Hidro Sdn Bhd – a 
unit under the Ministry of Finance (Sarawak Hidro Sdn. 
Bhd, 2013). 
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About 10,000 people from indigenous communities have 
been relocated for the Bakun project. They have been forced 
to move to Sungai Asap, about 308km from the dam 
(Banji,2011). Gabungan (1999) documents how the 
government dealt with land and property rights. According 
to Gabungan, the government maximized the profitability of 
the land by developing it for commercial purposes, and this 
created conflict with indigenous communities. The state 
authorities consistently backed the companies and 
contractors against the indigenous communities, even when 
there was clear incursion on indigenous land and destruction 
of indigenous property and culture. The state authorities 
often viewed and valued the indigenous land use as 
“unproductive”, considering indigenous attitudes a “barrier 
to development” and that indigenous communities must be 
brought into the “mainstream of development”. 

 
III. METHODS 

The data were collected using a standardized 
questionnaire and face-to-face interviews with the resettlers. 
The questions asked were about their socio-demographic 
profiles, amount of compensation received in MYR, and 
expected and actual compensation for each listed item 
(farmland, house, small farm or orchard). Expected amount 
of compensation of each item and satisfaction level towards 
compensation given were collected through face-to-face 
interviews. In addition, the value of each element before 
relocation in use values (income from crops in cultivated 
lands and jungle resources, personal area of land, additional 
increment of land per year, house, level of infrastructure 
investment before resettlement), non-use values 
(environmental quality value, social value and culture value) 
and freedom of choice to be involved in the compensation 
process were also asked during the interviews. A total of 30 
questions (closed-ended and open-ended) were asked. The 
face-to face-interviews with the indigenous communities 
were carried out in the Sungai Asap Resettlement Area, 
Belaga Sub-District, Kapit Division, Sarawak, Malaysia 
during September through December 2012. The data was 
collected over a period of 3 months. Seven freedom and 
rights questions were asked, and a rating scale of 1 to 5 was 
assigned, with 1 indicating no freedom, 2 some freedom, 3 
freedom, 4 a good level of freedom, and 5 a high level of 
freedom.An excellent style manual for science writers is [7]. 

 
IV. RESULTS AND FINDINGS 

The study shows that the non-used values such as 
environmental value and social value are very important 
elements in affecting the dissatisfaction level of resettlers 
towards compensation. From the study, 96 percent of the 
resettlers ranked environmental quality as very important 
(from a scale of 1, less important to 3, very important) in the 
assessment of importance of environment before relocation. 
The result is consistent with the finding of the Sungai 
Selangor Dam study done by Swainson & McGregor (2008) 
who also showed that environment is an important element 
in designing compensation package but was often left out. 
Ignoring the environment in compensation package will 
cause dissatisfaction. Thus, the state authorities should 
ensure that communities that are relocated to an environment 
that has trees, forests mountains and river. 

Moreover, the study also finds out that use values such as 
houses, small farm and orchards are important in affecting 

dissatisfaction towards compensation. Houses that represent 
assets and shelters to the resettlers must be compensated to 
ensure that the resettlers are satisfied with the compensation 
given. Furthermore, adequate amount of land for the 
resettlers to build more houses in the future, land to grow 
vegetables for subsistence living and land to grow paddy and 
fruits to consume are crucial to the resettlers. The study 
shows there is a gap of 67.8 hectares of land per household 
before and after relocation. The indigenous communities 
had more land per household before relocation, on average of 
69 hectares. After relocation, the area given for each 
household is only 3 acres (1.2 hectares), far less than what 
they had before, and thus it can meet only basic requirements 
for agriculture purpose. 

 
V. CONCLUSIONS 

The lesson learned from relocation in this large 

development project is that the welfare of indigenous 

communities is being reduced. The displaced communities 

are often not satisfied with the compensation given. Only 16 

(4.22%) of the 379 interviewed families agreed with the 

compensation provided by the state authorities. 

 

The dissatisfaction towards the compensation given 

come from use values and the non-use values. The most 

important element of use values in compensation is the land. 

Land represents a broad value to the indigenous 

communities. It encompasses culture, hunting grounds, and 

burial grounds. Unfortunately, the state views land for 

development purposes alone and ignores all the other values 

attributed to it by the indigenous communities. This is 

reflected by the gap in compensated land area. The land area 

given as compensation by the state authorities was a mere 3 

acres, though the amount expected was on average 22.98 

acres. Therefore, it is advisable for the state authorities to 

employ land surveyors and land experts to carefully plan 

and design for land compensation. Moreover, the 

indigenous communities should have a channel to voice 

their rights in the resettlement and compensation process. 

The representatives in the resettlement and compensation 

committee should be chosen from the indigenous 

communities and not from state authorities to arrive a more 

fair, equitable and agreeable compensation package for the 

indigenous communities. 
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Abstract — Mint leaves are the aromatic herbs which are 

used fresh as well as dried in many dishes. This product aims 

to combine mint leaves and honey in one skincare product as 

Fair Skin Toner. This toner can be the perfect combination for 

skin treatment. Mint leaves can refreshes skin and minimizes 

the appearance of pores; while honey is an excellent humectant 

and thoroughly moisturizes skin. This product will come out 

with two bottle variations. This toner is suitable for a daily 

application. The potentially of this product innovation will help 

all people, especially teenagers to have a beautiful and health 

skin 

 

Keywords— honey, mint leaves, skin problems, toner 

 
I. INTRODUCTION 

Acne is the most common skin problem and affecting to 

all ages of people during adolescence. This is because 

facial acne is difficult to camouflage, it can produce 

lasting physical and emotional scars, which impact self- 

image, create a barrier to interpersonal relationships, and 

promote social biases [2]. Therefore, toner as a skincare 

product or simply toner can solve this problem. Toner are 

designed to cleanse the skin and shrink the appearance of 

pores, usually used on the face. Toner is a water-based 

texture and usually applies after washing the face. Toner 

is functioning to remove any last traces of dirt, grime, and 

impurities stuck in your pores. According to a board- 

certified dermatologist from New York City, Dr. Hadley 

King, toner can be a great weapon for having healthy skin 

[3;7]. Toner is most helpful and necessary for people who 

want extra cleansing after wearing makeup or other heavy 

skin products such as sunscreen. 
Many people used toner because they care about their 

healthy skin. Although they need to know about their skin 
type and what ingredient suit their skin well to make it turn 
out a great result. There are four types of toners, which the 
first one is skin bracers or fresheners (the mildest), skin 
tonics (slightly stronger), acid toners (strong), and astringents 
(the strongest). According to [2,3], there are many varieties 
of cosmetics and care product on the market for the purpose 
of skin protection, but most of those products in current 
market have mixed their ingredient with chemical product to 
get a quick effect. Therefore, this project trying to innovate 
for toner product that are suitable for all Asian’s skin by 
introducing Fair Skin Toner. 

 
II. CONTENTS 

The early idea of the innovations was sparked 

when we have a light discussion about acne problems. We 

find out that acne problem is the most common problem 

facing by Malaysian. According to a study published in 

the Journal of Primary Healthcare, facial acne affects 67.5 

percent of Malaysian teenagers, and the rate of facial acne 

increases with age. Acne is more common among male 

teenagers aged 13 to 18, according to the survey, with 

71.1 percent of males and 64.6 percent of girls suffering 

from the condition [3]. The statistic shows that half of the 

Malaysian teenager is facing this acne problem. Routine 

skin care is important. The dermatologist and beauticians 

all agree that people should start their routine skincare at 
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teenage age to have supported a great skin for life. Thus, 

we have chosen toner due to many people have face wash 

but not everyone had used toner in their skincare routine. 

Toner has the best benefit for healthy skin such as acts as 

double cleansing and removes dead skin. Double 

cleansing is important to inhibit the growth of acne while 

removing dead skin is for increases the skin's radiance, 

clarity, and youthfulness, and that's just the start. 

 

 
III. INGREDIENTS 

There were two combinations of natural ingredients in our 

innovation product. Honey and mint leaves have been used 

in this product that discover the active ingredient in these 

natural food products [7]. These benefits of honey and mint 

leaves was found to contain flavonoids, a polyphenol, and 

vitamin C, whereas mint leaves have been found to be rich 

in carotenoids, which are antioxidants in general [4;5]. In 

essence, it is the antioxidant action of these sources that one 

is looking for while preparing antiaging solutions. 

 
A. Honey 

Honey is known as a natural substance with the most potent 

antibacterial property [1;5]. This ingredient is the simplest 

and most disinfectant effect. Honey is a natural polymer, 

due to its biocompatibility, biodegradability and non- 

toxicity. It has the potential to be used in various fields, 

including medical and pharmaceutical industries [5]. 

Mostly, honey was used as a conventional treatment for 

wounds, burns and wounds disinfection, but it also can help 

to remove acne problems. 

 
B. Mint leaves 

The wild mint (Mentha longifolia L. family Lamiaceae) 

grows extensively in Mediterranean regions, Europe, 

Australia, and North Africa and has been also used widely 

in traditional folk medicine and for the treatment of various 

diseases such as headaches and digestive disorders [3;6]. 

Nowadays, the mint leaves or oil has been used as a 

toothpaste, gum, candy, and beauty products often. 

Mint for face not only relieves severe acne and pimples 

but also helps get rid of dark spots and marks. It is a regular 

feature in most of the moisturizers, creams, toners, and 

cleaners to the skin. 

Besides that, mint leaves for skin help in toning the skin, 

making it glow naturally. It also helps in reducing bacterial 

and fungal infections, thereby minimizing the root cause of 

pimples and breakouts. Mint is also loaded with vitamins 

[5]. A and C and is a powerful source of antioxidants with 

no side effects. 

IV. METHOD 

In the innovation process, honey nanofibers enriched with 

antibacterial herbal extracts have been studied for repair and 

regeneration of skin, while mint leaves 

There were several steps have been used by us to produce 

organic and homemade toner without any chemical. 

1. Put mint leaves in a pot and put the water in the pot. 

2. Boil for 5 to 10 minutes. 

3. Transfer to a jug and strain the mint leaves water then 

cover up with kitchen towel and let the mixture cool in 

few minutes. 

4. When the water has cooled and add 1 tablespoon of 

honey. 

5. Then add AHA, BHA, PHA and niacinamide 2% and 

mix the ingredients until well blended. 

6. Pour into a bottle. 

The final product will be discussed with chemist to 

improve our product. 

 

V. RESULTS AND FINDINGS 
 

Honey is known to moisturize the skin, while helping 

in getting even tone. Mint leaves use for skin along with 

this powerful ingredient include soothing acne prone skin 

and getting rid of free radicals. The combination of two 

those natural ingredient, honey, and mint leaves, it would 

be a perfect skin product. There has a lot of advantages, 

which are the quality of the ingredients, the protection 

from acne including environmental damage such as 

pollution, help skin to fights with the effects of aging such 

as wrinkles and sunspots and else. In terms of quality 

ingredients, Fair Skin Product use the natural ingredients 

in order to protect skin from irritation. Furthermore, the 

ingredients of Fair Skin Product by the natural ingredients 

which indirectly enhance the appearance since the 

existence of mankind. For example, mint leaves contain 

the essential oil which it is also known as the major 

source of plants and have been used in skin care. 

VI. CONCLUSIONS 
 

In terms of commercial and add-value, this product 

focus on the ingredients, convenient and the price. For 

ingredients, this toner uses the natural ingredients, which 

are honey and mint leaves including contains PHA, AHA, 

BHA, and 2% of niacinamide. In addition, this product 

does not give any negative effects on the skin such as 

irritation, in fact it repairs the skin to become healthier. 

The Fair Skin Product also came out with two bottle 

variations with three different set of bottles and a travel 

kit which convenient and comfortable to bring anywhere. 

For price, the product was set with affordable and 

reasonable price around RM 15 depending on their size 

and quantity. We are developing this toner in order to 

help people, who want to build their confident by having 

healthy skin. 
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Abstract—MEPa is a mobile quiz application that provides 

an environment for comprehensive testing of knowledge for a 

learner through self-directed learning tool. What separates 

MEPa from other mobile quiz application is that MEPa is 

accessible offline, and the application allows learners to browse 

learning materials and perform quiz assessment seamlessly 

through platforms such as mobile devices or tablets. Upon 

completion of the quiz, a detailed result of the score obtained is 

provided. To enhance the learning capability of the learner, the 

application is developed to allow multiple attempts of the quiz 

assessment. In terms of systems feature, the application is easy 

to navigate and user friendly. A learner need not be an IT 

savvy individual to use the application effectively. Since the 

application is focused on multimedia courses materials, MEPa 

has the potential to be commercialized as a product used in 

teaching and learning multimedia courses in any educational 

institutions. 

Keywords—educational assessment, interactive mobile 

applications, self-directed testing tool 

 
I. INTRODUCTION 

Assessment is at the heart of formal higher education 
(J.W. Gikandi et al. 2011). Assessment shapes the experience 
of the students and influences their behaviour more than the 
teaching itself (Bloxham and Boyd, 2007). Teaching and 
learning processes need to be assessment-centered to provide 
learners with opportunities to demonstrate their developing 
abilities and receive support to enhance their learning 
(Schoen et al. 2012). Assessment in today’s online 
environment is challenging and can caused disruption in 
teaching and learning process. Conventional assessment 
methods such as face-to-face exams, physical oral 

presentations, and peer assessment are no longer available as 
alternatives. Thus, a reform in educational assessment 
methods through the inclusion of innovative assessment such 
as mobile applications will enhance the teaching and learning 
experience for both the educator and learners. tables are not 
prescribed, although the various table text styles are 
provided. The formatter will need to create these 
components, incorporating the applicable criteria that follow. 

 
II. MATERIALS 

 

A. Systems Overview 

MEPa is a mobile quiz application that provides an 
environment for comprehensive testing of knowledge for a 
student or a learner through self-directed learning tool. The 
application enables the learner to have offline access of the 
learning materials and perform quiz assessment seamlessly 
through mobile devices or tablets. 

The idea of developing the application is to exploit the 
proliferation of smartphones and android among the 
students as an extension of the existing e-learning tools in 
the university systems. The application consists of questions 
and answers of practical tests on the essential topics in 
interactive multimedia application development, principals, 
and history. MEPa also includes learning materials on 
concepts in multimedia, basic multimedia elements such as 
text, graphics, audio, video and animation, and the 
requirements of multimedia project development using 
authoring tools. The application allows the learner to 
attempt the quiz assessment multiple times. Upon 
completion of the quiz, a detailed result of the score 

45 

mailto:ketty@uitm.edu.my
mailto:zubaidah@uitm.edu.my
mailto:adie0951@uitm.edu.my
mailto:sitimaliza@uitm.edu.my
mailto:sulastri@uitm.edu.my


46  

obtained is provided. The feature of the application is user 
friendly and easy to navigate. The application has the 
potential to be commercialized as a product used in teaching 
and learning multimedia courses in any educational 
institutions. 

 
III. METHODS 

Mobile devices such as cell phones and tablets become 
the largest instrument used by learners in their daily 
activities (Elyamany and Yousef, 2013). Developing 
learning application for usage on mobile devices remove the 
limitations of times and places in performing learning 
activities and reduce the formality in learning. A mobile 
quiz-application, MEPa is suggested to overcome the 
difficulty in online assessment and to facilitate the 
assessment process of high-density classrooms and to 
increase interactivity among the educators and learners. 

 

 

A. Development of the application 

MEPa was developed using an online application builder 
called Thunkable, where anyone can build their own mobile 
apps. Thunkable is a cross-platform app builder that enables 
all apps built on Thunkable work for both Android and iOS 
devices. It uses a technique called block-based programming 
to build mobile applications. Plus, by using Thunkable, 
developer can easily design beautiful apps, program 
powerful functionality with drag & drop blocks and then 
upload their apps to the Google Play Store and App Store. 
Students can access the application once it has been 
downloaded and installed onto their smartphone. 

 

B. Application description 

MEPa was designed as an interactive mobile application 
to conduct self-directed learning through quiz sessions, and 
it is accessible via offline mode. The application will start 
with a splash screen before it brings the user to the 
application home screen as shown in Figure 1 and Figure 2. 

 
Figure 2. MEPa Home screen 

 
Next, the user can choose to perform an action from the 

three options available in the home screen. If the user 
decides to take a quiz, another page with the list of chapters 
will be displayed. Moreover, the user can always monitor 
their performance by viewing the performance report and 
the user will also be provided with complete contact details 
for any enquiries about the application as shown in Figure 3. 

 

Figure 3. My Quiz Report and Contact us screen 

 

 

 

 

 

 

 

 

 

Figure 1. Splash screen 
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Figure 4. Sample Quiz 

 

Figure 4 shows a sample quiz implemented in MEPa 
with examples of correct and incorrect answers shown in 
Figure 5. At the end of every session of the quiz, a simple 
summary of the attempt will be displayed as shown in 
Figure 6 and the score will be updated accordingly in the 
performance report. 

 

Figure 5. Sample of correct and incorrect answer 

Figure 6. Result screen 

IV. RESULTS AND FINDINGS 

A study to test the efficiency and effectiveness of MEPa 
for its intended use as a self-directed learning tool was 
conducted. Based on the open-ended questions distributed to 
the respondents, 83% of the respondents claimed that MEPa 
is very useful (refer Figure 7) in the learning process. 
Another 58% of the respondents are satisfied with the Apps 
and the user- friendly interface of the Apps. This is shown in 
Figure 8 below. 

 
 

Figure7. Usefulness of the MEPa 

 
 

Figure 8. User satisfaction 

The respondents acknowledge that when using the 
Apps, it facilitates them with better understanding and 
knowledge on the multimedia courses. Besides, most of 



48  

them believed that regular use of the App would be 
positively beneficial to their learning process. 

An excerpt of a respondent response is shown below: 

“It is a very useful Apps that I wish I can use since early 
semester to test my knowledge. The user-friendly interface is 
really good even for a first-time user.” 

Another respondent commented as follows: 

“It's nice to try and learn something new about this 
apps. I think this apps would help students for the future.” 

 
 

Figure 9. Ease of use 

Figure 9 above showed that 58% of the respondents 
agreed that MEPa is easy to use as the interface designed 
due to its’ user-friendly interface. 

Based on the positive feedback from the respondents, it 
can be said that MEPa has the potential to be 
commercialized as a product used in the teaching and 
learning of multimedia courses in any educational 
institution. 

 
V. CONCLUSIONS 

Most educational mobile applications require an access 
to internet connection. MEPa, on the other hand is an offline 
self-directed learning and testing tool aimed at enhancing 
teaching and learning activity by exploiting mobile devices 
platform. The application allows learners to access learning 
materials on multimedia introductory courses and provides a 

medium of self-assessment when the learners attempt the 
quizzes on the topics of multimedia courses. 

 
 

What distinguishes MEPa from other interactive 
application software available in the market is the novelty 
that it is an offline-based platform for self-assessment. The 
mobile quiz application is designed as a self-directed testing 
tool that enable its learner to conduct self-evaluation on 
lesson learned. The self-directed testing tool provides its’ 
learner with accurate score and grade to measure and 
monitor learner’s performance on any topics related to 
multimedia courses. Furthermore, the offline platform is 
beneficial to those learners living in remote areas with 
unstable or no internet access available. 
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Abstract—The development of the world’s information and 

communication technology makes learning Arabic easier and 

more flexible. Therefore, it would be a great loss if this 

flexibility is not utilized at its best specially during pandemic 

Covid-19 (Coronavirus Pandemic). This is where the comic 

‘Kaifa Haluka’ comes into the picture of online distance 

learning (ODL) classroom for teaching & learning material. 

The bilingual application in the comic, which are Arabic (in 

transliteration) and Bahasa Malaysia language, has given a 

fresh and impactful insight for educators such as teachers and 

lecturers. Based on the results of the survey, this ‘Kaifa 

Haluka’ comic has managed student’s language learning and 

give positive results in Arabic language learning especially 

terminology and basic phrases learning for beginners. The 

interactive element with the use of QR-Code as a way to access 

video for listening also makes it as an advantage and carries a 

novelty element. This comic has gone through the presentation 

phase in the Invention, Innovation & Design (SIID) Staff at 

UiTM Kelantan and won the best invention and commercial 

product award. It was also presented at the Invention, 

Innovation & Design Exposition (iiDEX) in Shah Alam. The 

contribution can be seen when it received a positive response 

by UiTM Kelantan students as a learning aid and has gone 

through the commercial stage for foreign users such as Arabic 

language teachers and the public 

 

Keywords—Arabic language learning, innovations, 

interactive learning, ‘Kaifa Haluka’ comic, Online Distance 

Learning (ODL), pandemic Covid-19, Movement Control Order 

(MCO). 

 
I. INTRODUCTION 

Smith (2006), said that comics are a combination of text 
and illustrations that have the power to assist excellent 
students in learning as well as developing strong 
imagination. Illustrations act as a clue to what is presented in 
the text (Nor Sakinah, 2015). In line with that, comics are a 

tool that has the potential to be used for language teaching 
and learning at all levels. The findings of a study by Abdul 
Halim & Norshidah (2017) entitled 'Use of Comics in 
Teaching towards Communication Skills' shows that there is 
an increase in students’ communication during the teaching 
and learning process in the classroom with their teachers and 
peers. According to them, the use of comics as a teaching aid 
seems to help improve the level of communication skills. In 
addition to raising interest and focus on the lesson, the use of 
comics also manages to change some of the perceptions 
about learning by using a theme and fun method in the 
classroom. Mc Cloud (1993) explains in the book entitled 
Understanding Comics that by using comics as a medium we 
could be attracting the interest of readers because it is easier 
to comprehend. Its usage at this moment are more than being 
a leisure reading material, it also acts as an effective learning 
aid to facilitate a better learning experience. According to 
Gene (2003), the use of comics has its benefit on education 
by enhancing the learning motivation, provides visual 
stimulation, improves the medium of instruction, very 
popular, and develops thinking skills of the students. He 
explained that this motivational feature is related to the 
human natural attraction to pictures that serves to record and 
maintain students’ interest. It is in line with studies done by 
Abdul Murad (2013) which states that the aspects of 
motivation can be improved by providing material for 
learning in the form of comics that matches the students’ 
learning style based on their cognitive ability. 

 
 

McVicker (2007) through his study entitled Comic Strip 
as a Text Structure for Learning to Read offers a method by 
making comic strips as a tool for reading skills. According to 
him, the importance of visual literacy must be acknowledged 
by making an effort towards improving them. Hence, comics 
could be used as a tool to develop the skills of visual literacy 
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because it can act as another alternative source to reading 
materials. Besides that, a study entitled Connecting Through 
Comics: Expanding Opportunities for Teaching and Learning 
by Bolton Gary (2012) states that the challenge now is for 
the teachers to create meaningful lesson for the students who 
are facing abstract learning content. In line with that, he 
describes on how comics can facilitate learning through 
alternative learning strategy that includes cognitive aspects, 
motivation, and information processing. Havva Yaman 
(2010) in her article, Cartoons as a Teaching Tool: A 
Research on Turkish Language Grammar Teaching, also 
discusses the needs for 21st century students to possess 
communication and critical thinking skills. According to her, 
ideas from students must be presented not only through 
writings but also communication technology. She also adds 
that cartoons and comic books can be good medium for 21st 
century classroom teaching. Conclusively, comic books have 
the potential to enhance the teaching and learning process 
and improve language skills of students. Nor Sakinah (2015) 
found that the use of Arabic language comic books had 
improved students’ achievement and received positive 
perceptions from them. This proves that using comic books 
in Arabic language learning creates interest among the 
students to learn the language.. 

 
II. PROBLEM STATEMENT 

One of the major challenges faced by many students 
learning second language (L2) in academic environment is 
the lack of usage of the language. (Abdul-Hakeem Kasem, 
2016: 41). Learning second language requires commitment, 
practice, appropriate methodology to understand the 
foundation of the language and other relevant factors 
(Muhamadul Bakir, 2007:61). In accord with the statement, 
Kaifa Haluka is used to generate interest among the students 
to learn Arabic language interactively and easier to engage. 
According to Muhamadul Bakir (2007: 62), teaching Arabic 
is not an easy task because the language teachers need to put 
major effort in improving and simplifying the teaching and 
learning activities. confirm that you have the correct template 
for your extended abstract size. This template has been 
tailored for output on the A4 paper size. If you are using US 
letter-sized paper, please close this file and download the 
Microsoft Word, Letter file. 

 
III. RESEARCH OBJECTIVES 

The objective of the study is to explore the use of Kaifa 
Haluka Comic as a supplementary medium to learn Arabic 
language specially in ODL (Online Distance Learning). 

 
IV. RESEARCH METHODOLOGY 

Data for this study was collected using questionnaire 
which was distributed to 127 respondents who were students 
of UiTM Kelantan who took Arabic language courses 
(TAC101 & TAC151) as their elective subjects. TAC101 
(Arabic language Level 1) and TAC151 (Arabic language 
Level 3) are elective courses offered to diploma students. 
The questionnaire was developed using Google Form app to 
ease the data analysis process. The findings of this study are 
discussed in the next section. 

V. DATA ANALYSIS 

There were 127 UiTM Kelantan students who 

participated in this study. The analysis is carried out based 

on 2 major aspects Usefulness and ease of use of KKH. 

 
 

 

Figure 1: Analysis of Usefulness of KKH 

 

Figure 1 above shows the results of a survey on the 

usefulness of KKH. A total of 89 respondents (70.08%) 

believed that the use of comics improved their Arabic 

language learning achievement. While 20 (15.75%) and 18 

(14.17%) respondents respectively viewed this comic has a 

positive effect and can be used as an effective medium. In 

addition, 99 respondents (77.95%) thought this comic was 

useful in learning Arabic followed by 16 respondents 

(12.60%) and 10 respondents (7.87%) who were positive 

with this medium of learning the Arabic language. 

Nonetheless, only 2 respondents (1.58%) are still skeptical 

about the usefulness of the comic. Overall, none of the 

respondents thought that the use of comics did not have a 

good effect on their Arabic language learning. 
 

 
Figure 2: Analysis of Ease of Use of KKH 
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Figure 2 shows the data on the ease of use of KKH. 75.59% 

or 96 respondents strongly agreed that the use of QR Code 

facilitates the reading process. It is followed by a total of 20 

respondents (15.75%) whom perceived that it was an easy 

application to use. While 11 respondents (8.66%) responded 

not sure about the ease of use of KKH. Based on 

observation, the ease of use was assessed based on the 

interactive aspects applied in the comic. This shows that the 

use of the comic is at a satisfactory level. One of the reasons 

is because the reading of KKH not only bound to reading 

per se but the application interactive concept that comes 

along with the comic. A majority of 98 respondents 

(77.17%) strongly agreed that KKH to facilitate their Arabic 

language learning. This is followed by 17 (13.39%) and 11 

(8.66%) respondents respectively agreed that KKH is a 

positive tool in learning Arabic. There was one respondent 

(0.78%) who stated that the comic is useless. Nonetheless, it 

can be concluded that KKH can facilitate the readers to 

learn the Arabic language. 

 

CONCLUSION 

 
The results of the survey show that the use of KKH can 

improve the learning of Arabic language among the students, 

especially the students at UiTM Kelantan. Most of the 

students viewed KKH as having a positive effect and can be 

used as an effective medium in their learning of the 

language. In terms of ease of use, students strongly agreed 

that the use of QR Code facilitates the reading process 

because it is easier for them to use. The ease of use is 

assessed based on the interactive aspects applied in the 

comic. In conclusion, most students strongly agreed that 

KKH is an instrument that can be employed in learning the 

Arabic language. 
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Abstrak—SMK Bukit Sentosa beroperasi seperti biasa 

dengan norma baharu semasa berada dalam tempoh PKPB. 

Pihak sekolah perlu mengehadkan pergerakan murid di dalam 

sekolah bagi membendung penularan jangkitan Covid-19. 

Justeru, satu inovasi yang dinamakan Apps Café SEBESTA 

dihasilkan dengan memperkenalkan sistem tempahan 

makanan menggunakan Google Form yang bertujuan untuk 

mengurangkan pergerakan murid ke kantin sekolah. 

Keberkesanan inovasi ini dikaji menggunakan borang soal 

selidik yang diisi oleh 72 orang guru, diikuti dengan kaedah 

pemerhatian, sesi temuramah, serta sesi perkongsian 

pengalaman. Hasil kajian mendapati bahawa penggunaan 

Apps Café SEBESTA telah berjaya mengurangkan 

pergerakan murid ke kantin sekolah, menjimatkan masa, 

meningkatkan kelancaran tempahan makanan di kantin, di 

samping mendapat respons positif daripada guru. Aplikasi ini 

boleh diguna pakai oleh semua sekolah di seluruh Malaysia 

dan dijadikan standard tempahan makanan murid dengan 

pihak kantin. Aplikasi ini juga boleh dikembangkan untuk 

digunakan oleh pengusaha restoran atau kedai makan untuk 

proses tempahan awal dalam lokaliti yang kecil misalnya 

taman perumahan. 

 

Kata kunci—aplikasi telefon bimbit, sistem tempahan 

makanan, Google Form, kantin sekolah 

 
I. PENGENALAN 

Dalam keadaan pandemik Covid-19 yang melanda 

dunia, seluruh aspek kehidupan manusia terjejas terus, 

termasuklah sektor pendidikan [1]. Pengoperasian sekolah 

semasa wabak Covid-19 perlu mematuhi prosedur operasi 

standard (SOP) yang dikeluarkan oleh Kementerian 

Pendidikan Malaysia (KPM) bagi mengelakkan penularan 

jangkitan dalam kalangan warga sekolah. 

 

Salah satu aspek penting dalam SOP pembukaan 

sekolah ialah untuk menjaga penjarakan fizikal dan 

mengehadkan pergerakan murid di dalam kawasan sekolah. 

Justeru, murid dikehendaki duduk di meja sendiri di dalam 

kelas, serta tidak dibenarkan berkeliaran atau merayau- 

rayau di dalam kawasan sekolah. 

 

Namun, murid yang hadir ke sekolah perlu untuk 

makan, dan kantin ialah sumber utama murid membeli 

makanan. Justeru, sekolah perlu mengambil inisiatif untuk 

membolehkan murid terus membeli makanan di kantin 

tetapi masih mematuhi SOP yang mengehadkan pergerakan 

murid. 

 

Dalam konteks kantin sekolah, penggunaan sistem 

tempahan awal merupakan satu sistem yang efektif [2]. 

Pelbagai cara tempahan telah digunakan, semudah 

menggunakan borang tempahan makanan bercetak, atau 

menggunakan bantuan teknologi. Sebuah syarikat insurans 

kesihatan di United Kingdom menggunakan laman web 

untuk tempahan makanan di kantin pekerjanya [3]. Sistem 

tempahan berasaskan web ini turut digunakan di 17 sekolah 

rendah di Australia [4]. 

 

Umum mengetahui bahawa perkembangan teknologi 

telah memainkan peranan penting dalam merevolusikan 

industri makanan, disokong oleh kebergantungan pengguna 

terhadap penggunaan teknologi yang lebih memudahkan 

[5]. Sistem tempahan makanan secara dalam talian telah 

berkembang pesat selari dengan perkembangan Internet dan 

telefon pintar. Melakukan tempahan makanan secara dalam 

talian sangat berguna kerana pengguna tidak perlu pergi ke 

kedai untuk mendapatkan makanan [6]. Proses tempahan 

akan berjalan dengan cepat dan mudah, tanpa melalui 

proses yang panjang [7]. Dengan sistem ini, penjual 

menetapkan menu secara dalam talian dan pembeli 

membuat tempahan mengikut menu yang pilihan masing- 

masing [8]. 

 

Dalam konteks SMK Bukit Sentosa, sistem bermula 

dengan menggunakan borang tempahan yang dicetak di atas 

kertas. Selari dengan perkembangan teknologi, satu inovasi 

Apps Café SEBESTA dihasilkan iaitu dengan 

menggunakan Google Form sebagai medium untuk 

tempahan. 

 

Google Form dipilih kerana penggunaan Google Form 

dapat membantu mendapatkan maklumat dan dapat diisi 

menggunakan telefon bimbit. Google Form ini biasanya 

digunakan untuk mengisi data dengan mudah dan efektif 

[9]. 
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Penghasilan Inovasi Apps Café SEBESTA ini 

diharapkan dapat mengurangkan pergerakan murid ke 

kantin sekolah bagi menempah makanan di samping 

melancarkan proses tempahan makanan di kantin sekolah 

dalam norma baharu Covid-19. 

 

II. PENGHASILAN BORANG 
 

A. Penghasilan Borang 

Borang tempahan makanan dihasilkan dengan 
menggunakan Google From. Senarai menu diambil daripada 
pengusaha kantin. Borang ini mengandungi tingkatan, kelas, 
senarai makanan yang ingin ditempah dan nama guru yang 
membuat tempahan. 

 
B. Pengedaran Pautan Borang 

Pautan borang tempahan makanan ini diedarkan melalui 
WhatsApp kepada guru-guru. 

 
III. METODOLOGI KAJIAN 

Kajian ini dilaksanakan menggunakan borang soal 

selidik yang dihasilkan menggunakan Google Form. 

Borang ini mengandungi beberapa bahagian iaitu Bahagian 

A yang mengumpul maklumat responden iaitu nama, 

jawatan di sekolah dan sesi. Bahagian B melibatkan enam 

soalan yang mengkaji situasi sebelum inovasi Apps Café 

SEBESTA diperkenalkan. Bahagian C pula hanya dijawab 

oleh responden yang pernah menggunakan Apps Café 

SEBESTA dan mengandungi enam soalan respons terhad 

dan satu soalan terbuka. Selain borang soal selidik, kaedah 

pemerhatian oleh pengkaji, sesi temuramah bersama 

beberapa orang guru serta sesi perkongsian pengalaman 

bersama AJK Unit Café SEBESTA juga turut dilaksanakan. 

IV. DAPATAN KAJIAN 

Pengkaji telah menggunakan kaedah pemerhatian untuk 

mencerap proses tempahan makanan di kantin sekolah 

dalam norma baharu Covid-19. Disebabkan peraturan dan 

SOP norma baharu yang perlu dipatuhi oleh semua warga 

sekolah, murid tidak dibenarkan makan di kantin, justeru 

Unit Hal Ehwal Murid SMK Bukit Sentosa telah 

menggunakan satu kaedah tempahan makanan melalui 

borang tempahan yang disediakan oleh AJK Unit Café 

SEBESTA. Dengan menggunakan borang tersebut, 

tempahan makanan murid dibuat secara berkelompok 

mengikut kelas masing-masing. 

 

Guru masa pertama perlu mengambil borang tersebut di 

pejabat dan mengedarkan borang kepada murid di kelas 

masing-masing. Wakil setiap kelas akan menulis tempahan 

di dalam borang tersebut mengikut menu yang telah 

ditetapkan oleh pihak kantin. Setelah itu, wakil setiap kelas 

akan keluar ke kantin untuk menghantar borang tempahan 

tersebut. 

 

Disebabkan bilangan kelas yang banyak, didapati 

bahawa ramai murid akan berjalan ke arah kantin dan 

menyebabkan ramai murid berada di kantin serentak. Ada 

juga murid yang mengambil kesempatan dengan berlengah- 

lengah semasa berjalan pergi dan balik dari kantin, dan ada 

juga yang mengambil kesempatan singgah di koperasi atau 

tandas. Disebabkan jarak antara kelas ke kantin yang 

berbeza-beza, terdapat murid yang mengambil masa yang 

agak lama untuk masuk semula ke kelas selepas 

menghantar tempahan makanan ke kantin. 

 

Beberapa orang guru yang ditemuramah juga 

menyatakan bahawa mereka berasa agak terganggu untuk 

mengajar pada masa pertama disebabkan keadaan murid 

yang keluar masuk untuk menghantar tempahan makanan 

ke kantin. Dari aspek disiplin, guru disiplin yang 

ditemuramah menyatakan kerisauan dengan keadaan murid 

yang mengambil kesempatan melengah-lengahkan masa 

untuk menghantar borang tempahan ke kantin dan kembali 

ke kelas. 

 

Pengkaji seterusnya telah berbincang bersama dengan 

AJK Café SEBESTA bagi berkongsi pengalaman dan 

mencari alternatif untuk mengatasi masalah tempahan 

makanan ini. Selain itu, sesi perbincangan juga diadakan 

bersama beberapa rakan guru yang mengajar waktu pertama 

dan juga guru disiplin. Hasil daripada perbincangan 

tersebut, satu inovasi telah diilhamkan iaitu untuk 

menghasilkan satu sistem yang boleh digunakan oleh guru 

untuk mengisi tempahan makanan menggunakan telefon 

bimbit, dan data tersebut dapat terus diakses oleh pihak 

kantin tanpa memerlukan murid keluar dari kelas. 

 

Daripada soal selidik yang dilaksanakan, seramai 72 

orang responden yang terdiri daripada pentadbir (9.7%), 

kaunselor (2.8%), guru disiplin (9.7%) dan guru akademik 

biasa (77.8%) telah menjawab Bahagian A dan Bahagian B. 

Daripada jumlah ini, hanya responden yang telah 

menggunakan Apps Café SEBESTA dalam tempoh dua 

minggu persekolahan telah dipilih untuk menjawab soal 

selidik Bahagian C iaitu seramai 22 responden (30.6%). 

 

Seramai 37 responden (51.4%) menyatakan bahawa 

mereka terganggu dengan proses keluar masuk murid untuk 

menghantar tempahan makanan, manakala seramai 8 

responden (11.1%) mengadu bahawa murid tidak terus 

masuk ke kelas selepas menghantar tempahan ke kantin. 

Dari aspek masa, seramai 16 responden (22.2%) 

menyatakan bahawa murid mengambil masa antara 5 

hingga 7 minit untuk menghantar tempahan ke kantin, 

manakala seramai 19 responden (26.4%) menyatakan 

bahawa murid mengambil masa melebihi 7 minit. 

 

Daripada 22 responden yang telah menggunakan Apps 

Café SEBESTA, 100% bersetuju bahawa penggunaan Apps 

Café SEBESTA telah menyebabkan murid tidak perlu lagi 

keluar dari kelas untuk membuat tempahan makanan, sekali 

gus mengurangkan masalah murid keluar semasa proses 

PdPc sedang berlangsung. Sebanyak 21 responden (95.5%) 

bersetuju bahawa Apps Café SEBESTA menjimatkan masa 

untuk membuat tempahan makanan murid, menyebabkan 

guru lebih fokus untuk mengajar kerana tiada lagi gangguan 

keluar masuk murid, lebih efektif berbanding tempahan 

makanan menggunakan borang sebelum itu, dan 

penggunaan Apps Café SEBESTA tidak menyusahkan 

mereka. 
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V. KESIMPULAN 

Apps Café SEBESTA yang dihasilkan telah berjaya 

untuk menambah baik kelancaran proses tempahan 

makanan di kantin sekolah dalam norma baharu Covid-19 

dan menyelesaikan isu ramai murid yang keluar dari kelas 

pada waktu pertama bagi menghantar tempahan makanan 

ke kantin. Dengan inovasi Apps Café SEBESTA ini, murid 

hanya perlu membuat tempahan makanan melalui guru 

masa pertama sahaja dan tiada lagi murid yang keluar dari 

kelas semasa proses pembelajaran sedang berlangsung 

untuk menghantar tempahan makanan ke kantin. Masalah 

disiplin seperti ponteng kelas, murid merayau-rayau dalam 

kawasan sekolah, dan masalah murid lambat masuk ke 

kelas sehingga mengganggu proses pembelajaran mereka 

juga telah dapat diatasi dengan menggunakan Apps Café 

SEBESTA ini. Hal ini dapat membantu murid agar lebih 

fokus kepada pembelajaran mereka. 
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Abstract—This project is mainly to develop a mobile-based 

with animated pedagogical agent apps and questionnaires. This 

application is an animated on-screen characters that assist 

learners in multimedia learning environments, and it is used to 

make the application more interactive by assisting the user 

throughout the questionnaires. Aside from APA, sound effects 

are also used as a form of feedback such as when users click on 

the choices of answers given. Some visual images related to the 

questions are also added to give further understanding of the 

questions to the respondent. In addition, the visual images are 

used to grab users’ attention for more engagement. A software 

called Unity is used to develop this application from scratch, 

converting paper-based survey into an application with 

interactive animations. This application is compatible for 

Android devices version 4 and up to the latest version but not 

compatible for iOS version yet. Therefore, this study proposes 

an animated agent-based virtual instructor to be embedded in 

the survey apps. This will create responsive environment in 

every survey session. The descriptive analysis also showed the 

the survey questions were all easily assessed and analyzed. 

 

Keywords: Mobile application, Animation, Agent-based, 

Motivation, higher education 

 

I. INTRODUCTION 

Program Pra Pengajian Tinggi (PPT), UiTM, is a 
corporate social responsibility which aim to provide an 
opportunity to the B40 children to pursue their studies in 
higher institution through pre diploma programmed. It is a 
unit that actively involved in nationwide outreach by visiting 
schools and community centre (Jaapar et al, 2021). In a year 
of 2021, the PPT conducted hundreds of visits and talks. In 
prior to the visits, the facilitators need to understand each 
group of teenagers that they are meeting up. Different 
technique used in collecting data give different result. Studies 
of questionnaires mode and its effects have been conducted 
by many researchers. Thus, It is important to understand their 
perceptions and motivation factors which can help to increase 
the effectiveness of the outreach program. This will also help 
PPT to conduct tracer study of their study 

II. LITERATURE REVIEW 

Animated Agent Animated agents with affective 
behaviour are already used in various application domains. 
They perform as virtual tutors in interactive learning 
environments (Johnson et al., 2000), as virtual presenters on 
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the web (André et al., 2000; Ishizuka et al., 2000), and as 
virtual actors for entertainment (Rousseau and Hayes-Roth, 
1998) and language conversation training (Prendinger and 
Ishizuka, 2001). Agent-based system create an environment 
where users able to get involved in interaction. They are being 
stimulate and gain courage to respond that like the ones in 
their daily. One of the greatest advantages of animated 
pedagogical agents is that they can motivate and entertain 
students at a higher level than any other learning environments 
and that they can encourage them to make efforts to 
understand the learning material (Choi & Clark, 2006.), (Kim 
et al., 2007). Similarly, Moreno, Mayer and Lester (2000) 
conducted a series of studies on the social roles of 4 animated 
agents in learners’ motivation and performance. They 
discovered that animated agents had a positive influence on 
students’ motivation and information recall levels. 

III. METHODOLOGY 

A software called Unity is used to develop this application 
from scratch, converting paper-based survey into an 
application with interactive animations. Unity is a cross 
platform game engine and can be used to create 3D, 2D, 
virtual reality, and augmented reality games, as well as 
simulations and applications. The first phase (Fig 1) is 
designed by compiling a video storyline, storyboard, vector 
animation design, animating vector and the duration of the 
animation. Second phase (Fig 2) is developed by the 
development of voice and sound effect insertion, video testing 
and last phase is to combine all the process to one video (2). 
Data collected from this survey is stored in an online database 
called Firebase. It is an easy-to-use real-time database that can 
be synced and used across all platforms whether on mobile or 
web. Once user reaches the last question of the questionnaire 
and click on submit, all the data is directly sync and stored 
into the Firebase Realtime Database. The data collected can 
be viewed in Firebase or can also be downloaded and 
converted as an Excel file to make it easier for data analyzing 
. 

 
 

 
Fig. 1. Designed by compiling a video storyline, storyboard, vector 

animation design, animating vector and the duration of the animation. 

 

 

Fig. 2. Development of voice and sound effect insertion, video testing and 

last phase is to combine all the process to one video 

 

IV. RESULT AND DISCUSSION 

As mentioned previously in methodology, the last phase is 
where the evaluation is done, and the results and discussions 
are obtained. Once the application is fully developed, the users 
are asked to answer the survey using the application. The 
purpose of this evaluation is to determine whether users will 
be more engaged in answering the survey when using the 
application containing the APA that acts as a guide for them 
along the way. After user have finished answering the survey, 
the results are stored in an online database called Firebase. 
Table I showed the firebase user guide on to the user to 
download the data survey. 

 
TABLE I. FIREBASE USER GUIDE. 

Step Action 

1 You will receive an email from Firebase once you are 

added as a team member for the project as shown 

below and click on Open Firebase Console. 

2 Once you are redirected to this page, click on Build at 

the left column of the page under Project Overview. 

Click on Realtime Database. 

3 Once you click that, this page will appear. Here is 

where the data is stored. 

4 Each value beside the ‘+’ symbol represents one user. 
You can click the ‘+’ symbol to view the answers 

submitted by the user. 

5 To analyze the data, you need to export Json file and 

convert it to CSV file to view in excel. To export Json 

file, click on the triple dot. 

6 And then click Export Json. 

7 Once JSON file is exported and downloaded, convert 

it into CSV file here : https://json-csv.com/ 

8 Click the green Upload JSON file button and upload 

the exported JSON file. 

9 Once JSON file is converted, click on Download CSV 

to download the converted data and view it in Excel. 

 

https://en.wikipedia.org/wiki/Computer_simulation
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The installation of this application is quite easy for user to 
understand and install it in their mobile phones but currently 
the application is only available for Android devices and not 
yet available for iOS users. User will be given the APK file of 
the application and can directly begin installing it. Table II 
showed the software application installation guide where and 
once it is successfully installed, user will be directed to the 
main page of the application directly and can start answering 
the survey. 

A. PPT Installation Manual and User Guide 

 
TABLE II. SOFTWARE APPLICATION INSTALLATION GUIDE. 

(Mcmaster et al. 2017). This is considered as a quite high 

rate given that the application was distributed to target 
respondents and they had choice to proceed with the survey or 
leave it. 

VI. CONCLUSION 

In a nutshell, the survey questions were all easily assessed 
and analyzed. Meanwhile, the respondents have shown solid 
agreement upon all given questions and most importantly, the 
survey, which was done through animated agent application 
has shown substantial success for having high response rate. 

VII. NOVEL THEORIES 

A model for affective animated agent for web-based 
survey questionnaires. 
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V. ANALYSIS 

The survey was distributed to 41 students from any school 
with the intention of doing pilot study. They had to download 
the application and install it on their own devices before being 
able to use the app. Subsequent to the development of the 
software application, study analysis was done to demonstrate 
quantitative evaluation on the survey dataset (Table III) 

 
TABLE III. SUMMARY STATISTIC. 

 

Aspect of Motivation Count Average 
Standard 

Deviation 
Physiological needs 30 4.00 1.08 

Safety Needs 30 4.06 1.02 

Social Needs 30 3.97 1.14 

Self-Esteem Needs 30 3.92 1.20 

Self-Improvement Needs 30 3.84 1.18 

Interactive Animation 30 4.03 1.08 

 
From descriptive analysis Table III that has been done, the 

respondents can be observed to agree on every aspect of the 
questionnaires with acceptable response consistency, given 
that all of the standard deviations are below than 1.25. 

 
TABLE IV. SUMMARY OF SURVEY DISTRIBUTION AND RESPONSE. 

 

Questionnaires Count 

Distributed 41 

Responded 30 

 
From Table IV, it shows that the response rate is 73.17% 

and surpasses 32.8% response rate using web-push method 
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Step Action 

1 Click on the apk file. A pop up 

like the picture below will 

appear and click Install 

2 Once done, you can open the 

application. This app should be 

used in Landscape mode for 

better display. 

3 You will be directed to this first 

page. 
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Abstract— Industrial training will be offered to diploma 

and degree students in UiTM aims to enhancing career 

knowledge and early exposure of professional training to 

equate with current practice. To meet the objectives of 

industrial training, students will be evaluated using a various 

assessment tool, including the employer's appraisal which 

provide the most marks. Employer’s appraisal serves as 

feedback from the employers on the overall performance of the 

students during industrial training whether in private sector or 

government agencies. Due to covid 19 pandemic, the employer 

will fill up the evaluation form manually and send to the 

University’s representative called as Industrial Training 

Coordinator by mail or email. However, when dealing with 

huge number of forms to be submitted, the manual process is 

inefficient in time and cost, as well as causing stress. Therefore, 

the objective of this project is to expediate the evaluation 

process by creating the online employer’s appraisal form called 

as e-Employer’s appraisal version 1.0. The survey monkey 

software was used to create the online employer appraisal 

form. The aim of this innovation is to come up with new ways 

to increase productivity by making it easier for employers to 

evaluate students and speeding up the submission of 

assessment forms to the university. 

 

Keywords: Industrial training, Industrial training 

Coordinator, employer’s appraisal, assessment. 

 
I. INTRODUCTION 

Higher education is currently confronted by global forces 
that necessitate innovative research, innovative pedagogies, 
and innovative organizational structures. Within an 
increasingly competitive job market, academic internships 
have become an important source of work experience for 
students with career interests involving Quantity surveying in 
construction fields. 

Dunwill (2016) enlighten that the advancement of 
technologies keeps on changing and transforming the 
teaching method and the setting of the learning process 
Education 4.0 is a response to the needs of 4th Industrial 
Revolution (IR 4.0) where human and technology are aligned 
to enable new possibilities. 

Due to covid 19 pandemic, the employer will fill up the 
evaluation form manually and send to the University’s 
representative called as Industrial Training Coordinator by 
mail or email. However, when dealing with huge number of 
forms to be submitted, the manual system is inefficient in 
time and cost, as well as causing stress. 

Since universities have a relevant and crucial key role to 
ensure knowledge and development of competencies in the 
current IR4.0 and in response to the Covid 19 pandemic 
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crisis this project was to stimulate innovation by innovating 
the process by creating an online employer's appraisal form 
to speed up the evaluation process, particularly when large 
groups of students are undergoing industrial training at the 
same time. 

 
II. LITERATURE REVIEW 

 

A. Industrial Training 

Industrial training has long been recognized as a critical 
component of providing students with job prospects. It gives 
students a realistic look into a working environment while 
also equipping them with the knowledge and abilities they 
need to thrive in their chosen career. 

According to N. Khalid et al., (2014) industrial training is 
an important phase in students’ academic life and play 
crucial role in preparing students with knowledge and skills 
for their future career. Thus, it is an effective tool to enhance 
graduates’ employability. 

As mentioned by J. Ayarkwa et al., (2012), industrial 
training exposes students to real work environment and helps 
them to apply theory to practice. Supported by Afolabi A.O. 
et al., (2021), Industrial training is necessary for construction 
students to improve their employability skills. Lim (2020) 
stated that students can apply the theories they learn from 
lectures to actual work situations and reflect on their personal 
capabilities in their chosen field of study. 

Industrial training will be offered to diploma and degree 
students in UiTM aims to enhancing career knowledge and 
early exposure of professional training to equate with current 
practice. Industrial training is a compulsory course for all 
students as part of the fulfilment in Quantity surveying 
curriculum which aims to expose students to the real nature 
of the quantity surveying works. It is structured for a period 
of one (1) academic semester where students spent on 
industrial training allowing them the opportunity to exercise 
their technical and managerial skills in real situations. This 
shall contribute towards enhancing career knowledge and 
early exposure of professional training to equate with current 
practice. 

 
B. Employer Appraisal 

To meet the objectives of industrial training, students will 
be evaluated using a various assessment tools including the 
employer's appraisal which provide the most marks. For 
Quantity surveying curriculum, Employer’s appraisal serves 
as feedback from the employers on the overall performance 
of the students in various criteria includes soft skills such as 
teamwork, leadership skill, time management as well as ethic 
and lifelong learning. As acknowledged by Lim (2021), 
knowledge alone does not guarantee success in internships. 
Soft skills, such as teamwork, communication, time 
management, adaptability, to name a few, are equally 
important 

According to Wang et al., (2019) appraisal results of the 
internship can help enterprises quickly and accurately screen 
outstanding talents as well as help enterprises reserve backup 
power. Hence, Afolabi, A. O. et al., (2021) stated that 
trainings should be accurately appraised to ensure 
effectiveness and accountability. 

C. Process Innovation 

Godin (2015) discovered that innovation has become the 

emblem of the modern society and a panacea for resolving 

many problems. Innovation origin in the Latin word ‘novus’ 

or ‘new’. Innovation is categorized as product and process 

innovation (Cooper, 1998). Supported by Gupta (2018) it is 

an introduction of a new idea, methodology, device, or 

process. Hence, new ideas, technologies, and services, are 

product innovations. 

 

Process innovations are both technical and 

managerial/administrative innovations (Gopalakrishnan & 

Damanpour, 1994). Technical innovations are efforts to 

improve existing work methods by implementing new 

products, processes, or technologies (Gupta, 2018). 

Supporting by Afolabi, A. O. et al., (2021) web-based 

employer appraisal form ensures speed, accuracy, proper 

storage of appraisal information and ease of retrieval of 

data. 

III. METHODS 

The secondary data used for this project obtained from 
the literature review to gain an understanding of the existing 
research related to the area of research. The manual form 
named Employer’s Appraisal Form (revision 1) produced by 
Universiti Teknologi MARA (UiTM) was adapted in this 
project. 

The form consists of five (5) sections which includes 
scope of research (section A), Firm’s perception on the 
trainee (section B), Trainee’s attendance and time (section 
C), Teamwork and leadership skills (Section D) and Ethic 
and Lifelong learning (Section E). It uses a likert scale to 
assess student’s performance, with each section being rated 
on a range of 1 to 10, with 1 being very poor and 10 being 
excellent. The manual form will be converted into an online 
form using Survey Monkey as tools called e-Employer’s 
Appraisal version 1.0. 

 
IV. RESULTS AND FINDINGS 

This project created a process innovation from a manual 

evaluation form to an online form that can be easily access 

by both employers and industrial training coordinators at 

anytime, anywhere, and on any device. 

Consequently, this project develops innovative ways in 

speeding up the evaluation process and enhancing 

productivity by making it easier for employers to evaluate 

students and speeding up the submission of assessment forms 

to the coordinator. 

 

V. CONCLUSIONS 

The changing and transforming of technologies enables 

this project to be benefited for university and the industry as 

well as enhancing students’ career knowledge and early 

exposure of professional training to equate with current 

practice. This project is transitioning to a paperless product 

in available to support the global green campaign and 

embracing the fourth industrial revolution (IR 4.0). 
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Abstract—Anugerah Tokoh Siswa UiTM or Majlis 

Anugerah Kecemerlangan Mahasiswa is one of the important 

events in UiTM that will be held every year as a platform to 

recognize students excellency, this event generally organizes by 

Student Affair Unit. A preliminary study was conducted at the 

Universiti Teknologi MARA Kelantan. However, the process of 

award selection takes longer time due to several problems. 

First, students must fill a lot of forms, this may lead to missing 

form or incomplete form. Second, the process of selection of 

the winners requires a lot of procedures and time consuming. 

Thirds, lack of awareness among students regarding their 

qualification for the awards and lack of transparency. 

Therefore, Anugerah Kecemerlangan Siswa (AKSIS) System, 

an autonomous awards selection system for improving 

student’s awards selection process was develop based an open- 

source programming PHP, HTML5, JQuery and CSS. The 

objectives of the system are to provide platform for online 

application that reduce dependency on paper printed, to 

reduce selection procedure of award winners and improve the 

transparency of the awards selection process as well as 

awareness regarding the awards. In form of 

commercialization, this system can be utilized by universities, 

associations, government agencies, private sectors, and schools. 

In term of novelties, the first is the system provided 

autonomous awards nomination, it functions allows automatic 

nomination of students that qualified for certain awards. 

Second is E-KPI that function to determine whether students 

meet their performance indicator. Third, e-validity the student 

nomination, Next, e-ranking that help awards selection 

committee and gap validity which is determine the gap between 

apply and approve mark through negative mark indicating a 

lower validity of application. 

 

Keywords—AKSIS System, Awards, Selection, Students 

 
I. INTRODUCTION 

This performance appraisal and awards selection is a big 
issue in communities nowadays. Lack of transparency, 
favourable behaviour or attitude, as well as sense of injustice 
caused stress and depression among employees, students and 
the communities. Responding to this problem, Anugerah 
Kecemerlangan Siswa Information System (AKSIS System) 
was developed. The purpose of this study is to develop an 
autonomous award selection system for improving student 
awards selection process. Autonomous means the 
nomination of award will be automatically generate by the 
special AI logic embedded in the AKSIS System. Anugerah 
Tokoh Siswa UiTM or Anugerah Kecemerlangan Pelajar are 
one of the important events in UiTM that will be held every 
year as a platform to recognize students excellency and their 
achievement, this event generally organizes by Student 
Affair Unit (HEP). The prototype of the system is developed 
based on Rapid Application Development (RAD) 
methodology. A preliminary study was conducted at the 
Universiti Teknologi MARA, UiTM Cawangan Kelantan, 
Machang Campus. 

However, the process of award selection takes longer 
time due to several problems. First, students have to fill a lot 
of forms, this may lead to missing form or incomplete form. 
The more students would like to participate for awards, the 
more HEP need to provide the forms of awards. Other than 
that, once the form has been filled, several human errors 
were happen such as missing or incomplete form consistently 
occurs. Second, the process of selection of the winners 
require a lot of procedures and time consuming. The HEP 
management needs to review a lot of participants file and 
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need to face a lot of procedure and take a longer time to 
complete the stage for the award selection process. They also 
need to perform manual calculation based on four (4) criteria 
that have been stated to find the winner. Thirds, lack of 
awareness among students regarding their qualification for 
the awards and lack of transparency. Based on the 
preliminary study, it found out there is lack of awareness 
among students regarding the judging criteria for the awards. 
This is because there is no information about how marks will 
be given on the judging criteria in the forms that participants 
are required to fill. Other than that, the students not aware 
about the nomination, low of confident about the awards and 
filling up the application form requires tedious work. 

The objectives of the system are to provide platform for 
online application that reduce dependency on paper printed, 
to reduce selection procedure of award winners and improve 
the transparency of the awards selection process as well as 
awareness regarding the awards. In term of 
commercialization potential, this system can be utilized by 
universities, associations, government agencies, private 
sectors and schools. As long as there is an award selection, 
AKSIS can be uses as autonomous award nomination. For 
examples, Anugerah Tokoh Siswa, Anugerah 
Kecemerlangan Pelajar, Anugerah Pekerja Cemerlang, 
Anugerah Tokoh Pelajar or Anugerah Akademik Negera. In 
term of novelties, the first is Autonomous Award 
Nomination. It functions allows automatic nomination of 
students that qualified for certain awards. Second novelty is 
E-Validity which is determined the authenticity of the 
certificate or evidence of students’ nomination. Third, is E- 
KPI that function to determine whether students meet their 
performance indicator. Next, is E-Ranking that help awards 
selection committee. By using the AKSIS, this system will 
automatically calculate the ranking based on the criteria that 
have been stated by the HEP. Other than that, the novelty of 
this system is Gap-Validity, means that it can determine the 
gap between apply and approve mark. 

 
II. DATA COLLECTION 

Structured Interviews with Assistant Registrar (AR) of 
Students Affairs Unit (HEP) UiTM Cawangan Kelantan, Mr 
Khairolizwan Harry that responsible for handle of awards 
winner was conducted. Further interviews with Deputy 
Rector of Students Affairs (HEP) UiTM Cawangan 
Kelantan, Dr. Shahsuzan Zakaria also was conducted to 
know more detail about the overall Anugerah Tokoh Siswa 
UiTM Kelantan process, gain more clear information about 
the flow of selection the winner and reveal the need of 
information system to simplified winner selection process. 
From the interviews, the new workflow of winner selection 
is developed and approved, therefore leads to the AKSIS 
development. The interview with some of students during the 
Anugerah Tokoh Siswa UiTM last year also was conducted 
to gain more information, rate, suggestions, feedback and 
input about the application of awards and awards process 
selection. 

 
III. RESULTS AND DISCUSSION 

A. Management Improvement 

The AKSIS System is developed using Rapid 
Application Development (RAD). From the user testing, it is 
found out that the  process of winner selection has  been 

reduced from 13 days to 6 days. By using the system, several 
processes bypassed due the system capabilities. The system 
also uses a special mechanism that automatically ranked the 
winners based on the formula used to help awards selection 
committee to nomination student award. The formula 
consists of four (4) criteria which are a) achievement b) 
position c) involvement d) participation. 

 
 

Figure 1: AKSIS System Flowchart 



63  

 

Figure 2: The architecture of AKSIS System 

 

B. Zero Paper Usage 

One of the purposes of AKSIS development is to reduce 

paper usage. One of the problems identified during interview 

sessions is HEP need to produce paper base form. The 

capabilities of AKSIS to store and process electronic 

information made the winner selection process would require 

zero usage of paper. Student no longer require to fill paper 

base form as they only need to fill online form. Hence, the 

system will automatically ranked them, which made the HEP 

only need to login to the system and identify winners. Other 

than that, the data regarding winner is safely kept in the 

database can be a reference for future decision. 
 

 

C. Interface Design 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 3: The main interface of AKSIS System 

Figure 4: The login screen of AKSIS System 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: The AI algorithm automatically select qualified candidates for 
nomination 
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Figure 6: Nomination form can be printed or digitally saved (PDF) 

 
IV. CONCLUSION 

 
AKSIS System helps to improve the transparencies of 

award selection process, reduce depression and enhance the 
workflow of awards management. AKSIS System eliminate 
favorable attitude, meaning if you are qualified for the 
awards, you will be nominated. No persons, rules, or 
underground agreement can stop you from what you are 
meant to be. Reduce cronyism, improve transparencies the 
world will be a happier place to live. The system, AKSIS can 
help Student Affairs Unit. 

 

V. ACKNOWLEDGEMENT 

The authors would like to thanks all respondents that 

participated in the development of the information system. 

REFERENCES 

[1] Universiti Teknologi MARA (2019). Portal Rasmi Universiti 
Teknologi MARA UiTM Cawangan Kelantan. Retrieved from 
https://kelantan.uitm.edu.my/v2/ 

[2] Harry, Khairolizwan. Personal communication, June 5, 2019. 

[3] Zakaria, Shahsuzan. Personal communication, June 6, 2019. 

[4] Dipboye, R. L. (2018). 11. Criterion Development, Performance 
Appraisal, and Feedback. The Emerald Review of Industrial and 
Organizational Psychology, 535-579. doi:10.1108/978-1- 78743-785- 
220181015 

[5] Iqbal, M. Z., Akbar, S., Budhwar, P., & Shah, S. Z. (2019). 
Effectiveness of performance appraisal: Evidence on the utilization 
criteria. Journal of Business Research, 101, 285-299. 
doi:10.1016/j.jbusres.2019.04.035 

[6] Rusu, G., Avasilcăi, S., & Huţu, C. (2016). Organizational Context 

Factors Influencing Employee Performance Appraisal: A Research . 
Framework. Procedia - Social and Behavioral Sciences, 221, 57-65. 
doi:10.1016/j.sbspro.2016.05.090 

https://kelantan.uitm.edu.my/v2/


 

 

 

 

Innovation Insider 

Series 2 

 

 

Chapter 21 

Effectiveness of ‘JODOH SNAP’ Method in 

Collective Nouns for Primary School 
 

 
Valarmathi Valoo 
SJKT TUN SAMBANTHAN,BIDOR 

Ministry Of Education (KPM) 

Bidor, Perak, Malaysia 

g-78172042@moe-dl.edu.my 

 
Saravanan Battumalai 

SJKT TUN SAMBANTHAN,BIDOR 

Ministry Of Education (KPM) 

Bidor, Perak, Malaysia 

g-09172037@moe-dl.edu.my 

 
Santhy Rengasamy 
SJKT TUN SAMBANTHAN,BIDOR 

Ministry Of Education (KPM) 

Bidor, Perak, Malaysia 

g-36172036@moe-dl.edu.my 

 

 
Komathi Letchamanan 

SJKT TUN SAMBANTHAN,BIDOR 

Ministry Of Education (KPM) 

Bidor, Perak, Malaysia 

g-28172030@moe-dl.edu.my 

 
Kumaran Gandiappan 

SJKT TUN SAMBANTHAN,BIDOR 

Ministry Of Education (KPM) 

Bidor, Perak, Malaysia 

g- 1@moe-dl.edu.my 
 

Abstract—This aim of this study is to improve our teaching 

pedagogy practice in the title of Collective Nouns or ‘Penjodoh 

Bilangan’ using ‘JODOH SNAP’ innovation game. This study 

was conducted using an action research involving a targeted 

group of 50 students in SJK (T) Tun Sambanthan, Bidor and 

SK Bidor in 2019. Data collection in this study were involved 

pre and post test and interviews method. The data was 

analyzed quantitatively. The findings of the study found that 

the activities that have been planned in this study have shown 

that all students can write examples of Collective Nouns given 

correctly. This study can also help researcher to understand 

the process of implementing action research as a whole. Thus, 

the ‘JODOH SNAP’ game method can be commercialized and 

become a teaching aid that can help students and teachers in 

their daily teaching practices. 

 

Keywords—Jodoh Snap, Collective Nouns, Penjodoh 

Bilangan, Pre Test, Post Test, Pedagogy, Teaching Practice 

 
I. INTRODUCTION 

‘Penjodoh Bilangan’ or Collective Nouns is a 

word used to describe the number of common noun such as 

things, people, animals, places and so on. Collective Nouns 

are used in conjunction with words. Collective Nouns is 

used before a word or name that indicates a number of 

nouns. Collective Nouns is used to define an object by 

shape, appearance, size, and so on. 

Primary school pupils find it difficult to remember 

examples of Collective Nouns. The Collective Nouns are 

test in Bahasa Malaysia subjects. There are at least 3 

Collective Nouns questions in the Bahasa Malaysia 

comprehension question paper. It is tested in section A 

which includes 20 objective questions. Therefore, students 

need to remember examples of Collective Nouns in order to 

facilitate the process of finding answers. In fact, the students 

were unable to give the correct answer because they did not 

remember the examples of Collective Nouns. 

The game based learning (GBL) method is one of 

the most effective methods which becomes attracts students 

to learn a concept that is taught. Therefore, the use of the 

game based learning method will stimulate students to 

remember examples of Collective Nouns. 

 

II. MATERIALS 
 

A. ‘Jodoh Snap’ kits 

The kits were made user friendly. Which is in medium 
size card. As pre product researcher create the kits using 
recycle papers. Researcher collects and capture some 
photographs. Then, the kits had been change in card form 
with a big square card used as the board in the game. 

 

B. Sample 

The sample that researcher choose are all from primary 
school nearby Bidor town, Perak state Malaysia. The 
researcher totally choose 50 samples from Year 5 pupils 
which were eleven years old. 

 
III. METHODS 

The methods that had been used in this innovation is mainly 

game based learning method. Game-based learning refers to 

the borrowing of certain gaming principles and applying 

them to real-life settings to engage users (Trybus 2015). The 

motivational psychology involved in game based learning 

allows students to engage with educational materials in a 

playful and dynamic way. Game-based learning is not just 

creating games for students to play, it is designing learning 

activities that can incrementally introduce concepts, and 

guide users towards an end goal. Traditional games can 

incorporate competition, points, incentives, and feedback 

loops. These concepts have become increasingly popular in 

higher education and in libraries as a way to engage students 

in learning. By this way ‘Jodoh Snap’ were created. 
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‘Jodoh Snap’ is one of the tools for the delivery of academic 

knowledge and the trigger for inquiry among students. 

While using the ‘Jodoh Snap’ model, students can 

strengthen their understanding of examples of Collective 

Nouns. Pupils are reminded that the pupil who collects all 

the Collective Nouns examples and tells all the examples 

quickly and accurately will be the winner of the ‘JODOH 

SNAP’ competition. The method of the game aims to attract 

the interest of students as well as stimulate students to win 

the competition. Indirectly it helps students to remember 

examples of number pairings. In our view pupils have 

trouble remembering number pairings if taught using 

common techniques. The presentation of scientific 

knowledge in a light and colorful can attract the interest and 

excitement of students to try and in turn can add knowledge 

and skills in identifying number pairs. Therefore, this ‘Jodoh 

Snap’ can be commercialized and become a teaching aid 

that can help students and teachers in teaching lessons. 

A. How to play ‘Jodoh Snap’ 

The playing method of ‘Jodoh Snap’ are; 

➢ Cards are stacked on the playing field. Players take 

their respective places. 

➢ 3 cards will be dealt to each player. Excess cards 

are placed in the middle. 

➢ Next, unnecessary cards are handed down to the 

next player. 

➢ The following players can pick up the card or take 

it from the card slot. 

➢ Next, players are required to collect 3 cards 

according to the Collective Nouns group. 

➢  Players who successfully collect 3 cards from 

the same Collective Nouns group must say ‘SNAP 

MATCH’ and must state the Collective Nouns 

along with the existing example in the card is 

counted as the winner. 
 

The Rules of ‘Jodoh Snap’ are; 

I. The game should be played in groups of more than 
two people. 

II. Players are only allowed to hold 3 cards at 1 time. 

III. The player who gets the Comedian/Joker card loses 
one turn. 

IV. Players are not allowed to see other players' cards. 

V. Players must take turns to select a card. 

VI. Players are required to specify the Collective Nouns 
and the example collected to win the round without 
reference to the card. 

VII. The Collective Nouns groups found below can be 
separated to make it easier for the player to locate 
his card. 

VIII. If the cards in the middle have been taken away 
then the player must use the cards below to continue 
the game. 

IX. The winner is selected based on the player who 
successfully collects cards from the same Collective 
Nouns group. 

IV. RESULTS AND FINDINGS 

As been mention before to collect the data of the 
effectiveness of ‘Jodoh Snap’ the researchers had carried out 
pre and post test. 

TABLE 1: ANALYSIS OF PUPILS SCORE 

 
NO PUPILS PRE TEST POST TEST 

1. M1 13 30 

2. M2 0 7 

3. M3 10 28 

4. M4 0 4 

5. M5 5 24 

6. M6 13 29 

7. M7 1 12 

8. M8 21 30 

9. M9 20 30 

10 M10 3 27 

TOTAL SCORE 86 221 

PECENTAGE % 28.67% 73.67% 

TOTAL SCORE / 
THE PERCENTAGE 

135/45%  

In PRE TEST the highest score is 20 obtained by M9 pupils. 
There are two students namely M2 and M4 did not get a 
direct score. Overall, the total student score for the Pre Test 
was 86 out of the total score (300). Pre test percentage is 
28.67%. In POST TEST t he highest score is 30 achieved by 
M1, M8 and M9 students. The low throwing score is 4 
achieved by M4 students. Overall, the total student score for 
the Post Test was 221 out of the total score (300). Post Test 
Percentage is 73.67% 

 

 

Figure 1: Pre and Post Test Score 

 

If viewed as a whole, there are changes in terms of 
total scores and percentages for Pre -Test and Post -Test. The 
total score has increased by 135 and the percentage by 45% 
on the Post test. These data indicate that there was a drastic 
change among the students after the application of the game 
‘Jodoh Snap. 
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V. CONCLUSIONS 

Through the implementation of this study, researchers 

have the opportunity to explore learning problems among 

students. 

Based on this study, researchers are looking for other 

alternatives to change the tradition of translation teaching to 

a more interesting teaching environment. Therefore, the 

researcher examines how the Game Based Learning method 

becomes a method that is able to increase students' 

achievement and interest in lessons, through this element of 

entertainment. 

The results show that the game method is suitable for all 

groups of students. Pupils in weaker category give more 

commitment while playing. They can also write examples of 

Collective Nouns. Therefore, the ‘JODOH SNAP’ kits 

provides many benefits to the students and it helps the 

students to remember the examples of Collective Nouns. 

In the future, we plan to develop the ‘JODOH SNAP’ 

kits for all grammar sections of Bahasa Malaysia, Tamil and 

English subjects. Nowadays digital games stimulate more of 

students understanding. So we plan to create ‘JODOH 

SNAP’ digitally in the future. 
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Abstract— The knowledge and attitudes of educators must 

be developed in order for them to aim to promote student 

learning. Action research is a teacher's most powerful tool for 

addressing student learning challenges and boosting student 

well-being. In this article, the educator innovation group 

devised a simple technique to aid teachers in improving the use 

of action research in classrooms. The method is a "One Click 

Action Research Report." It is hoped that by applying this 

technique, instructors will be able to save time by easily, 

quickly, and accurately reporting action research findings, 

hence reducing their workload. This solution is made by 

combining Google Forms with Document Studio. This method 

can aid the MOE, District Education Office, schools, and 

educators in documenting and saving successful teaching and 

learning data through action research for future reference, in 

accordance with the Development of Teaching Professionalism. 

 

Keywords— One Click Action Research Report, Google form, 

student learning problems, student development, Teacher 

Professional Development 

 

 

I. INTRODUCTION 

Action research is a collective self-reflective study 
conducted in order to improve the rationality and equity of 
their own community and educational practices by 
participants who are in the social situation (Sáez Bondía et 
al., 2021, and Kowaltowkski et al., 2020). In a continuous 
cycle of four phases of survey, planning, delivery and 
reflection of action research (Kemmis and Mctaggart, 1988) 

Action research is also a benchmark for the development 
of teacher professionality in the vocational learning 
community. Action research is able to improve the teaching 
and student performance of teachers and overcome learning 
difficulties in mastering abilities in a subject. Many 
educators still have problems with the production of action 
research reports in education today and are not able to draw 
up them (Nurhasanah et.al., 2020) In this way, researchers 
are encouraged to invent one-click research reports as a tool 
to help educators improve their teaching quality. 

 
II. MEDIUM OF TEMPLATE 

 

A. Google form 

Google Forms is survey administration software that is 

part of Google's free web-based Google Document Editor 

network. Google Docs, Google Sheets, Google Slides, 

Google Pictures, Google Pages, and Google Keep are also 

part of the service. 

B. Google Sheet 

Google Sheets is a powerful, lightning-fast online 

spreadsheet application. Collaborate on data analysis with 

the help of intelligent spreadsheets. Sheets was created with 

agile organizations in mind. AI capabilities enable you to 

leverage the appropriate information to make effective 

business decisions. A cloud-based design facilitates 

collaboration with everyone, at any time and from any 

location. Compatibility with external systems, such as 

Microsoft Office, eliminates the friction associated with 

collaborating on numerous data sources. And because 

Sheets is built on top of Google's infrastructure, it allows 

you the freedom to innovate while also ensuring the security 

of your data. 

C. Google Document 

Google Docs is a text processor featured in Google's 

Google Drive service as part of a free web-based office 

software network. The service includes Google Sheets and 

Google Slides, tablets and presentations. 

D. Document Studio 

Document Studio is a Google Sheets add-on that allows 
you to automatically create sophisticated, pixel-perfect 
documents from merging data in Google Sheets, Excel files, 
or even Google Forms submissions. Document Studio 
automates the entire operation, allowing you to generate 
reliable documents from combined data with a few mouse 
clicks. 
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III. METHODS 
 

To create a one-click action research report, the researcher 

integrates four free Google workspace applications: Google 

form, Google sheet, Google document, and document studio. 

Utilizing three Google applications: Google Forms, Google 

Sheets, and Google Docs. Before this system may work as a 

complete one-click Action Research system, three one-click 

Action Research report templates must be produced, namely: 

1. Google form for One-Click Action Research Reports 

2. Reports on Action Research in a Single Click Google 

spreadsheet 

3. Reports on Action Research in a Single Click Google 

Documents 

The process for creating One Click Action Research Reports 

is as follows: 

The data were collected using a Google form called One 

Click Action Research Reports, in which respondents were 

asked to react to a series of questions/guided statements 

about their Action Research (MOE, 2008). Then, raw data is 

automatically created in the form of a Google sheet, entitled 

Action Research Google sheet. Using this Google sheet, we 

can generate one-click reports in the form of Google docs, 

dubbed One Click Action Research Reports Google docs. 

We use add-on document studio (DS) because of its unique 

ability to turn data in the form of spreadsheets into a 

complete One Click Action Research reporting form utilizing 

the Google Docs format / template. The distinctive feature 

that convinced us to use add-on DS is that the whole One 

Click Action Research report is prepared and automatically 

emailed to the respondent's email. Additionally, this add-on 

DS is unique in that it stores all One Click AR reports in the 

main Google Drive database. This eliminates the issue of 

reports being lost when a computer fails as a result of a virus 

attack on computer . 
 

IV. RESULTS AND FINDINGS 

This One-Click Action Research Report can assist 
teachers overcome the difficulties in reporting actions. The 
one-click research report template can help teachers prepare 
a report in a planned way on the basis of the action research 
manual requirements (MOE, 2008). The MOE advocated 
action research at the school level, in keeping with the 
objective to continue to foster basic research in outdoor 
education. Different programs which have been organized 
between teaching staff by the State Education Departments 
(JPN), respectively. Consequently, the Template for One 
Click Research encourages teachers to do their research 
further. 

The One-Click Action Research Template provides 
teachers with the ability to build their professional abilities in 
particular in finding approaches or successful teaching and 
learning methods, so that they may meet challenges and 
problems in terms of teaching and learning. In addition to 
enabling teachers to handle professional difficulties without 
reference to external instructions, they can also make major 
contributions to strengthening the foundation's professional 
expertise. The Template One Click Action Research Report 
can also improve your own professional practices, and can 

produce fresh ideas about your work. This enables teachers 
to introduce beneficial techniques. 

 

The One-Click Action Research Report also helps teachers to 

solve problems in day-to-day practice by reflecting on new 

ideas and reform tactics and encouraging teachers to conduct 

research on their own, to enhance actions, and to evaluate 

outcomes or efficiency of the action. The teacher has the 

power in his own classroom to produce results. This means 

that teachers are encouraged to share their experience and 

promote their professional practices. It can build professional 

self-confidence and enhance performance and job 

satisfaction and inspire instructors, both individually and 

collectively, to reflect on their practices, analyze and monitor 

their role in terms of strength and weaknesses. This provides 

an opportunity for the educator to act as a change agent. 
 

V. CONCLUSIONS 

One-Click Action Research Report can help increase the 

level of professionalism of teachers because as   researchers 

it can give new enthusiasm and interest to identify methods 

new teaching. The One-Click Action Research Report also 

helps teachers improve observation or perceptual skills, and 

improve communication with students. As a result, teachers 

will be able to diversify teaching methods based on findings 

from action research. 

 

Action research helps to increase self-esteem, 

‘empowerment’ and ‘self-esteem’ in among teachers. They 

become more open to change, more reflective, and more 

informative. They feel themselves to be experts in their 

respective fields, be a problem solver with effective 

practice. 

 

Thus, the use of One-Click Action Research Report by 

teachers in the preparation of action research reports will 

have a positive impact on teachers either in improve the 

teacher as a more professional with time, energy saving and 

a complete reporting plan through the One-Click Action 

Research Report. The Ministry of Education of Malaysia is 

therefore proposed to produce a one-click action research 

report as the basis for carrying out action research by 

educators. 
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Abstract— The spread of the COVID-19 epidemic has 

affected many countries around the world. In Malaysia, 

one of the initiatives taken by the government is the 

implementation of the Movement Control Order (MCO), 

which has been in force to this country. The Movement 

Control Order (MCO) have created even more panic 

and stress among the public. Due to this case, we have 

designed an application entitled “MyMCO Stress 

Inventory” that can be used to measure the stress level 

and identify the types of stress that an individual deals 

with. This application can be utilized via gadgets like 

smart phones, tablets, and other mobile devices. It also 

provides personalized interactions, interactive contents 

with multimedia and graphic elements which included 

two main sections; (i) physical stress and (ii) emotional 

stress. Finally, the results section of the tests will show 

the individual’s types of stress that he or she is facing 

during the MCO. The product has a novelty regarding 

the application was built based on the research survey to 

Malaysians. Moreover, this is the first application which 

measuring individual’s stress level and identifying their 

type of stress. This innovated product is expected to have 

a potential commercial value for the Ministry of Health, 

policy makers and psychotherapists and counsellors. 

 
Keywords— COVID-19, Movement Control Order (MCO), 

application, physical stress, emotional stress 

 
I. INTRODUCTION 

The COVID-19 has become a global health issue at the 
present time. In Malaysia, it had nearly twenty-six thousand 
confirmed cases with a mortality rate of 0.86% [1]. The 
COVID-19 pandemic and the unparalleled The Malaysia 
Movement Control Order (MCO), movement control order 
had significant economic and psychosocial repercussions 
toward Malaysians. The Malaysia Government MCO, 
commonly referred to PKP, is a series of national quarantine 
and barrier measures implemented by the federal government 
of Malaysia in response to the COVID-19 pandemic in the 
country starting on 18 March 2020 [2]. The orders have been 
commonly referred to in local and international media as 
"lockdowns". MCO measures included restrictions on 
movement, assembly and international travel, and mandated 

the closure of business, industry, government and 
educational institutions to curb the spread of COVID-19 [3]. 
In China, the effect of COVID-19 and lockdowns on college 
students in China reported major harmful effects on the 
students ‘psychological well-being and high levels of anxiety 
[4]. 

As COVID-19 continues to spread globally and the 
Movement Control Order (MCO) has been extended again 
and again, many have developed a fear and anxiety for the 
virus. Thus, the standard of procedure (SOP) implemented 
by the Malaysia government is the new normal of our lives 
and we both need to abide by it to avoid the COVID-19 
pandemic [5]. 

However, the MCO was extended and relaxed to 
different phases in 2020 and 2021. However, people are still 
suffering from physical and mental illnesses, it also comes 
with various psychosocial complications like excessive 
stress, anxiety, depression, burnout, loneliness, frustration, 
domestic violence, substance abuse, and even suicide. 

 
II. PROBLEM STATEMENT 

 
Presently, Malaysia is going through the Movement 

Control Order (MCO) because of the COVID-19 

pandemic.Malaysia has initiated the MCO since March 

2020, adequately setting the nation under lockdown. The 

MCO procedure is to restrict the people movement, almost 

all sectors are closed except essential services. Thus, people 

need to stay at home practice a social distance. 

 

Due to this implementation of the procedure, many 

people feel stress and discomfort. Many people agreed that 

their anxiety level has increased during the first phase of the 

COVID-19 outbreak [6]. Therefore, we decided to carry out 

a case study on this issue. The aim of the study is to measure 

the stress level and identify the types of stress among 

Malaysians during the MCO. Then, we further designed and 

innovated an application tool based on this case study. 

 

III. OBJECTIVE OF THE PROJECT 

The objectives of the study were as following: 
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(i) to measure individual’s stress and to identify types of 

stress during MCO 

(ii) to help Malaysian coping with physical and emotional 

stress during the MCO 

(iii) to help Malaysia to reduce social issues and social 

crimes due to stress 

 

III. DESIGN AND DEVELOPMENT OF “MYMCO 

STRESS INVENTORY” APPLICATION 

The “MyMCO Stress Inventory” application was created 
using Involve.me tool. This tool provided build quizzes, 
calculators, forms, surveys, and lead pages. For this 
innovated product, we used a personality quiz for creating 
this application. 

Table 1 shows the description of interfaces “MyMCO 
Stress Inventory” application. The table shows the topic and 
the menu or components designed for the application. 

 
TABLE I. INTERFACES DESIGN OF MYMCO STRESS 

INVENTORY 
 

 
No 

Topic 
Components/ 

Menu 

Number of 

Questions 

 
1 

Physical 
Stress 

 
Quiz 

 
10 

 
2 

Emotional 

Stress 
 

Quiz 

 
10 

 

3 

 

Results 

 

Analysis of results 

 

 
Fig. 1. Interfaces design of the application 

 

The application was designed based on the 20 
questionnaire items of the online survey. The items were 
divided into two main sections sections; (i) physical stress 
(10 items) and (ii) emotional stress (10 items). Then, the 
answers given by the individual will produce the outcomes 
of the test. 

Figure 1 shows the tool which was applied in this study. 
The tool can be used via laptops, computers, tablets, mobile 
phones and smartphones. 

 

 

Fig. 2. Screenshot of Involve.me tool 

The results were based on the total of test scores 
according to set ranges. Figure 1 shows the outcome settings 
from the application. 

 
 

Fig. 3. Outcome settings for type of stress level 

 

Once the results analysed and produced, the individual 
will get to know their type of stress level. The results of the 
tests will be displayed in four types of stress level: (i) normal 
stress, (ii) mild stress (iii) moderate stress and (iv) severe 
stress. 

Thus, the users can get their results of level of stress after 
they answered all questions in both sections in the 
application. 

 
IV. CONCLUSIONS 

In summary, the innovated project is expected to be 

applied specifically for the Ministry of Health, Malaysia 

society and nation. The innovated product has a potential to 

be commercialized for Malaysians with the support from the 

Ministry of Health and the policymakers. This product also 

will give benefits to the psychotherapists, counsellors and 

health consultants in terms of helping them with their clients 

in dealing with stress during the pandemic. Finally, this will 

help our nation to achieve the Shared Prosperity Vision 

2030. 
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Abstract—Gamification is an innovative tool for the 

teaching and learning process. This tool is able to increase 

students’ knowledge and their interest in the learning process. 

Conventionally, handwritten tests and quizzes were given 

during the class session to test and check students' 

understanding levels. However, through gamification, their 

understanding levels can be gained through an innovative 

approach. For non-mathematics students, Mathematics is 

known to be a challenging subject. However, with a proper 

basic understanding level and suitable innovative tools, 

learning Mathematics could be exciting and interactive. 

Therefore, our study focuses on analyzing students' 

understanding levels on basic knowledge in the Business 

Mathematics course. “Let’s Jog Your Memory”, a user- 

friendly gamification interface, was developed that contains ten 

basic objective questions covering all chapters in the Business 

Mathematics syllabus. The game was developed using the 

Quizizz gamification platform, with the aim of assisting 

students in revising their basic knowledge for the course and 

providing a checklist for their revision for their final 

assessment. Feedbacks were gained from students, focusing on 

their perception of having interactive gamification tools as a 

study aid. As a result, 58% of students were having fun with 

the “Let’s Jog Your Memory” gamification, and 75% agree 

that similar tools help understand the course better. 

 

Keywords—Gamification, Innovative Assessment Tools 

I. INTRODUCTION 

Gamification refers to the application of 'gamify' 
techniques based on games and video games to motivate 
students and encourage their positive progress [1]. This 
teaching innovation fosters creative and critical thinking and 
broadens teaching and learning perspectives beyond the 
conventional approaches. Conventionally, handwritten tests 
and quizzes are the most common assessment used to test 
and assess students' understanding levels during the class 
session. However, through gamification, their understanding 
levels can be gained through an innovative approach. 

For non-mathematics students, Mathematics is known to 
be a challenging subject. Anxiety in learning Mathematics 
may contribute to learning difficulties and poor performance 
[2], [3]. However, with a proper basic understanding level 
and suitable innovative tools, learning Mathematics could be 
an exciting and interactive experience. 

Our study focuses on analysing students' understanding 
levels on the basic knowledge in the Business Mathematics 
(MAT402) course. "Let's Jog Your Memory" is a user- 
friendly gamification interface containing ten basic objective 
questions covering all chapters in the syllabus. 

II. BACKGROUND OF STUDY 

This study took place at Universiti Teknologi MARA 
(UiTM), Negeri Sembilan Branch. Nearly 40 students who 
enrolled in the MAT402 course are selected to be the test 
subject. 

 
III. METHODS 

Figure 1 below shows the flow of this study. There are 
five steps in general. The first step indicates the need for 
students to review the MAT402 syllabus. Students will test 
their knowledge after revising the second through fourth 
steps of the gamification procedure (step 1). Since the game 
is design to be stress-free, students can retake the quiz as 
many times as they want. As a result, students can review 
their knowledge in MAT402 again and reattempt to answer 
the questions in Quizizz. Finally, the last step (step 5) is to 
gather their feedbacks. 

 

 

Fig. 1. Gamification flow 
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The remainder of this section is divided into two parts: the 

gamification method and the feedback platform. 

A. Gamifications 

The "Let's Jog Your Memory" game is developed using 
an online gamification platform called Quizizz. Quizizz is 
engaging since it maintains the students' concentration 
throughout the quiz. It allows students to see the questions 
and all possible answers on their own devices, and it is likely 
that students will finish the quiz at their own pace, ensuring 
that they remain highly interested throughout the quiz [4]. 
Using this platform, users can create any short and 
interesting objective questions using a user-friendly 
gamification interface. There are ten questions in the game 
drawn from the nine chapters in the MAT402 syllabus. The 
student's foundation regarding this subject is tested to help 
them revise and prepare for the final assessment. Figures 2 
and 3 show the interface of this game as viewed on desktop 
and mobile platforms, respectively. 

 
 

Fig. 2. Mobile interface 

 
 

 
Fig. 3. Desktop interface 

 

B. Feedbacks 

Google Forms is used to gather responses from students 
because it is user friendly and convenient to use. The 
students can access the link for Quizizz and the Google Form 
via multi-platform messaging apps (WhatsApp, Telegram) 
and provide feedback after using it. There are 11 questions in 
total, with most of them focusing on students' perceptions on 

employing innovative tools, specifically gamification, during 
online classrooms. 

The students are also required to provide feedback on the 
suitability of the review questions in assessing their 
understanding level. We also polled students to gauge their 
enthusiasm for gamification via the Quizizz platform. 
Finally, suggestions from students regarding gamification are 
gathered. 

 
IV. RESULTS AND FINDINGS 

This section presents the analysis of the student's 
feedback. From Figure 4, it is clear that the majority of the 
students are interested in the game's contents. They found 
that this game increases their knowledge in understanding 
the process and syllabus of the subject. For them, using this 
type of apps help them to understand the course better. They 
are having more fun with Mathematics this way as they can 
re-do the questions many times. 

On the other hand, most students believe that the time 
allotted for answering some of the questions should be 
increased. According to the feedback in figure 4, the level of 
difficulty for each question varies greatly depending on their 
level of thinking. They also agree that the animation appeals 
to them and encourages them to respond to the questions. 
Finally, the platform that was used to create and play this 
game is appropriate and user friendly for all of the 
participants. 

 
 

Fig. 4. Overall evaluation of the gamification 

 

As shown in figure 5, the students agree that the 

mentioned subject is challenging to learn throughout the 

study. However, 47.4% of the 38 respondents agree that this 

game helps them understand the course better. Next, half of 

them is unsure how this game benefits them, and only 2.6% 

disagree that it improves their understanding of the tested 

concepts. 
 

Fig. 5. Feedback on gamification for MAT402 

 

Following that, 73% agree that more quizzes like this 

should be created and used in classes, as shown in Figure 6. 
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It is to ensure that they fully comprehend the course. Only 

27% of people oppose this option. Perhaps different 

approaches are required to attract and gain their interest in a 

calculation subject similar to this. 

 

Fig. 6. Feedback on gamification for any courses 

 

Finally, the students are polled to determine their level 

of satisfaction and how enjoyable they find the game, and 

Figure 7 depicts their responses. More than half of the 38 

respondents, or 57.9%, agree that this game is enjoyable. 

Following that, 23.7 per cent said the level of excitement is 

satisfactory. Furthermore, 15.8% believe that this game is 

exciting. Only 2.6% said the game is boring, and none said 

it is extremely boring. 
 

Fig. 7. Feedback on the students satisfaction on the gamification 

V. CONCLUSIONS 

Gamification is an innovative tool for teaching and 

learning. Furthermore, it boosts students' knowledge and 

interest in the learning process. For this reason, our research 

created innovative gamification for revising MAT402. Our 

goal is to help students with their final assessments. Hence, 

the game is created using an interactive platform named 

Quizizz. From our findings, there is room for change in 

studying mathematics courses, especially for students not 

from the mathematics background. Improvisation of the user 

interface is under consideration to suit the needs of the 

students or any subject with a similar background. It is 

hoped that more students are interested in learning and 

understanding the concept of mathematics in the future. 

Aside from that, this may shift their perception of learning 

Mathematics. 
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Abstract— The usage of the QR code system to get detailed 

information about trees is the first to be implemented in Klang 

Municipal Council, Malaysia and is the pioneer council in 

adopting this technology. QR Trees System Plus (Smart Tree 

MP Klang) is quick and easy to use. The user is simply scan the 

generated black and white code with QR scan reader from 

Google Play or Apps Store. The target groups will get 

information with detailed written and pictural information 

such as scientific names, local names, family names, tree 

height, size availability in market. In this way, target groups 

not only get basic information, but also can see the tree 

physically and can know the main character more clearly 

interactively. In line with the wish of Deputy Prime Minister of 

Malaysia, Datuk Seri Wan Azizah Wan Ismail, Malaysia will 

have the fastest internet access speed which provides the first 

5G platform in Southeast Asia through the Enhanced Malaysia 

International Internet Gateway (EM-IIG) High Speed 

Broadband project which is expected to be fully completed in 

2022, this QR code system is expected to be a phenomenon that 

will be widely used throughout Malaysia. This QR code system 

is the Department of Park's effort in linking the previous Tree 

Inventory Data that was implemented by the Klang Municipal 

Council in 2010 and 2013. On the basis of this public and user- 

friendly need, the department is called upon to take this 

initiative to highlight QR Trees System Plus(Smart Tree MP 

Klang) to the target group. The is a hybrid project with the 

Klang District Education Office. This collaboration will be 

expanding the science of nature to students through education 

and technology. QR code (Quick Response code) technology 

can facilitate the achievement of basic information by school 

students in general. Using this technology, the process of 

accessing basic data by students in the field is quick and easy 

as well as skills to make decisions can be enhanced to their 

efficiency as well as to save time and cost. A part of the usage 

of QR Trees System Plus(Smart Tree MP Klang) as a platform 

for delivering details information to target groups directly, this 

technology can also be diversified with the usage of more 

interactive information and communication technology (ICT) 

systems such as web-based assessment and access via geodata. 

 

Keywords— QR code; trees information; public participation; 

and landscape 

 
I. SIGNIFICANCE OF PROJECT SELECTION 

Projects to help the Klang Municipal Council's service 
efficiency engage the community in an effort to reduce 
complaints by obtain detailed information of trees, in line 
with the following: 

• Klang Municipal Council Strategic Plan 

-Increasing Service Efficiency 

-Increase Community Engagement 

• Klang Municipal Council Customer Charter 
2018 

-Complaint Management 

• Klang Municipal Council’s Landscape Master 
Plan 

 

A. Relation to the Current Situation 

In line with the implementation of the Landscape Master 
Plan of the Klang Municipal Council in 2010 and 2013 the 
department has planted a total of 2770 trees around the City 
of Klang. Current problems and ecosystem: 

• The need for detailed information on the tree in 
Klang Municipal Council area is increasing 
especially among targeted groups such as 
students, researchers, individuals, NGOs and 
others. 
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• According to information from the Klang 
District Education Office, the Ministry of 
Education Malaysia has set specifications for 
the integrated curriculum of secondary and 
primary schools that require detailed 
information base for the learning process. 

• Initial student disclosures regarding basic 
science were made beginning in 2015 through 
the Green Generation @ School program, 
Klang. 

• The students expressed difficulty in obtaining 
detailed information on the subject because of 
the length of time in particular the appointment 
with the officer. The department has to allocate 
the costs incurred to make the copy. 

 

B. Use of Tools 

The author has conducted a brainstorming to address the 
difficulty of obtaining detailed information for the purpose of 
learning. 

 
TABLE I. THE BRAINSTORMING CLASSIFICATION. 

 

Methods Repeated work 

Long time 

Material Not interactive & not detailed 

Non-centralized information storage 

Less information dissemination medium 

Lack of office equipment and stationery 

Human Communication problem 

New employees 

Vacation staff 

Less skilled 

Lack of staff 

Environment Could not get information directly 

Weather barriers 

Temporary closure barriers (upgrades / 

disasters) 

 

 
C. Target Outcome And Impact 

The following is a statement of target outcomes and 
impacts of this project. Get efficient, detailed and interactive 
functions information through: 

• The bureaucratic reduction of information 
seeking to zero 

• Save copy costs to zero 

• Save time for students to complete assignments. 

• Special officer reduction (principal) at counter 
at zero numbers 

 
II. ACTION AND PROOF 

In addition to working with the Klang District Education 
Office (PPDKlang), the Klang Municipal Council also works 

with other agencies such as the Malaysian Arborist 
Association (PArM), the Malaysian Institute of Landscape 
Architects (ILAM), the ILAM Center of Excellence (ICE), 
Forest Research Institute Malaysia (FRIM) and Universiti 
Teknologi MARA, Malaysia. 

 
III. PROJECTS OUTCOME AND OPERATIONS 

The author has obtained basic spatial data from the 
Council's Soft Inventory (SIP) System (Soft Copy and Hard 
Copy). As a result of the review, the author has selected 
some important parameters of the underlying information. 

The author uses a free QR Code engine from the web site 
to generate individual QR codes. Printed and laminated tree 
QR codes are then installed on each tree on the site as a 
source of detailed tree information. 

A web site (http://smarttree.mpklang.gov.my/) has been 
developed to facilitate detailed and efficient and interactive 
information through the use of the QR code medium. The 
use of notification of detailed information capturing 
techniques has been implemented on site for the convenience 
of the user. 

 

 
Fig. 1. The interface of the http://smarttree.mpklang.gov.my/ 

 

A. Impact to user 

The impact of the project is that students are satisfied 
with this QR Trees System Plus (Smart Tree MP Klang), 
through customer satisfaction survey conducted by the 
author. The results showed that all respondents were very 
satisfied. The author also found that visitors to the main 
learning centers began to increase. 

 

B. The Impact on the Development of the Country 

A total of 882,303 students in Selangor or 4,726,458 
students in Malaysia can benefit from this QR Trees System 
Plus(Smart Tree MP Klang) in Malaysia. 

http://smarttree.mpklang.gov.my/)
http://smarttree.mpklang.gov.my/
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Fig. 2. The author explains how the usage of Smart Tree MP Klang 

• Students DO NOT need the extra cost of 

making a detailed copy of the subject. 
-No more printing costs required 

-Saves RM 120,000.00 a year (an estimated 

80,000 students apply for basic information in 

one year. Each application requires 3 sheets of 

printed copy) 

• The process was successfully shortened from 

11 days to 2 days only for detailed subject 

information. 

-Reduce steps to get basic information from 10 

steps to 3 steps only 

-Save 9 days for detailed information. 

• Target groups can quickly access information. 

-Speed up time to complete assignments (from 

11 days to 2 days only) 

-Save 216 hours (9 days-24 days). 

• Enhance and build the Landscape Industry 

efforts 

-Landscape development and culture is being 

promoted directly to the public 

-Improve the quality of the landscape & 

upgrade the public parks. 

 
 

 

 

 

 

 

 

 

 
C. Result 

 

 

 

 

 

 

 

 

Fig. 3. The author with the other agencies 
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The Council's relationship with agencies involved 
directly and indirectly in the presence of this system is 
growing, proving their involvement in events organized by 
the Council. 

 
IV. POTENTIAL DEVELOPMENT INNOVATION 

The author found the system simple and available for use. 
This system will facilitate learning techniques as well as add 
value to students and target groups with the ever-increasing 
use of information technology. The system can be replicated 
by any agency interested in providing their own learning 
center with the techniques and processes of trees system with 
the permission of Klang Municipal Council. This is in line 
with the Commercial Product Innovation Act that has been 
registered with the Intellectual Property Corporation of 
Malaysia (MyIPO). 

 

V. CONCLUSIONS 

The results of this project are: 

• The Department does NOT require any special 

personnel (principal) on tree information. 

-No special personnel are needed at the counter 

-Save RM 69,660.72 per year (basic salary for 3 

Landscape Architects Assistant) 

[5] Jenny Lee (4 January 2012). "Tesco's cool QR code advertising 
campaign". Archived from the original on 3 June 2016. Retrieved 26 
May 2016. 
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Abstract—Hopscotch is a popular traditional game and 

popularly known as Teng-Teng or Ketinting among Malaysian 

society. Nevertheless, this traditional game was forgotten with 

the emergence of digital technology games. This research 

embarks the reinvention towards the creation of traditional 

games with the Malay identity preservation into the Portable 

Inno-Craft Teng-Teng. Focus of the research highlighted on 

the Malaysian traditional game innovation product. Rests on 

the Hopscotch (Teng-Teng) traditional game as a case study. 

Thus, the research purpose is to explore the capability of this 

innovation as a mechanism in attracting the young generation 

to appreciate the cultural production along with preserving 

the Malaysian traditional game in future. The research will 

undergo a qualitative method through a visual analysis 

approach. Focuses on the valuable thoughts from society. 

Thus, draws on the concept of reinventing the Malaysian 

traditional game without neglecting the preservation towards 

the Malay identity. 

 
Keywords—Reinvention,   Hopscotch,   Malay   Traditional 

Game, Malay Identity, Innovation. 

 

 
 

I. INTRODUCTION 

The Malay characteristics in Malaysia can be refined with 

the existence of cultural assimilation with its heritage such 

as food culture, customs and traditional games consisting of 

outdoor and indoor games. Indoor games are represented by 

Batu Seremban, Congkak, Bottle Close, Dam and others. 

Meanwhile, outdoor games, to name a few, include Galah 

Panjang, Ketinting (Teng-Teng), Gasing, Tuju Slippers, 

Konda-Kondi (Department of National Heritage, 2016) [1]. 
Preservation of Malay heritage and cultural identity is 

through the traditional games. Malaysia which has a 

multiracial society is known for its cultural assimilation 

among the major races including Malay, Chinese and 

Indians. According to statistics in Malaysia, Malays ethnic 

pioneered 50% of the country's population. (Department of 

Statistics, 2021) [2]. Based on statistics on the Malays as the 

largest ethnic group in the country and pioneering traditional 

games in maintaining the Malay cultural identity, Nasir 

Yusoff et al explained that the Malay characteristics include 

the use of language (Bahasa Melayu), Islamic religion and 

Malay traditions (2020) [3]. The dominance of Malay 

customs can be seen through its traditional practices in 

terms of Malay cultural life such as other ethnic cultures 

found in Malaysia such as games, food and clothing. For the 

purpose of this innovative product, the selection of 

traditional games such as Hopscotch or Teng-teng is able to 

increase the dignity of Malay cultural identity for the 

uniqueness steps and method of the traditional game. 

Portable Inno-Craft Teng-Teng is an innovation product of 

the traditional Malay game of the archipelago. In terms of 

innovation, there have been improvements to the game 

where the main feature is ‘Portable and Foldable’ while 

portraying the aesthetic Malay characteristics with the use of 

batik pattern as an element of traditional Malay Identity. 

 

II. MATERIALS 

Traditional games were aimed at occupying the free time of 

children or adults. However, the traditional game which has 

been a legacy of the ages has been brushed aside by the 

development of modern technology featuring sophisticated 

and exciting digital games. Siti Murni Mat Ali et al, noted 

that the great influence brought about by the variation of 

modern and sophisticated games is more relevant to the 

development of technological advancements such as 

computer games, video games, remote control machine- 

based games, robotic games, and etc (2019) [4]. They also 

stated that the difficulty in obtaining traditional game 

equipment, sizes that are not easy to carry, and the price of 

expensive products are also a factor in traditional games 

becoming increasingly forgotten and unpeopled about. In 

addition, the exhibitions or competitions related to 

traditional games will be popular on a certain scale 

involving programs during the independence month or 

cultural programming and lack of exposure and 

comprehension towards the origins and history of traditional 

games. Salina Khalid noted in the The Star Online, that 

some traditional games are now forgotten and will only 

appear during cultural exhibitions (2005) [5]. Typically, the 

Malay traditional Hopscotch game involves materials such 
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as chalk to draw the framework containing Nine (9) 

numbered boxes. Hopscotch boxes can be drawn on floor or 

cement surfaces as well as soil depending on the player's 

environment. However, both environments have problems in 

terms of fading chalk lines, and uneven ground surfaces, 

causing instability of long-lasting lines on a surface and the 

game process can be disrupted. 

 

III. METHODS 

The research attempt to explore the capability of the 

innovation product as a mechanism in attracting the young 

generation to appreciate the cultural production rests on 

Malaysian traditional game. Through the invention, it may 

as well preserve the Malaysian traditional game in future. 

The research focuses on the Malaysian traditional game 

known as Hopscotch or Ketinting (Teng-Teng) as a case 

study. Furthermore, this research will determine the interest 

among the young generation in appreciating the Malay 

traditional game along with the emergence of present digital 

games. This research undergoes the qualitative method 

through survey for pre-test and post-test regarding the 

product innovation to collect the required data and 

information related to achieve the research objective. The 

survey is distributed to the focus group to test the research 

objectives: 

 

 
• Audience is the young generation between the ages 

of 20-35 years old. 

• Audiences that are interested in sustaining a Malay 

traditional game. 

• Audiences that are interested in the innovation and 

invention of Malay traditional games. 

 
The use of questionnaires as an instrument was 

targeted to the group of people as the target audience. The 

questionnaire aims to gather the data from the target 

audience based on their demographics, their comprehension 

of the Malay Traditional game which is Hopscotch (Teng 

Teng) and their thoughtful opinion of this innovative 

product intended to use for the research. The pre-test 

questions are about the audience's understanding towards 

the Hopscotch playing method and the valuable thought of 

the Malay traditional product innovation. The post-test 

questions are more focused on the commercialization of the 

innovation product. 

 

 

A. Portable Inno-Craft Teng Teng (PICT) 

The idea for Portable Inno-Craft Teng-Teng (PICT) is 

based on the tagline 'Portable and Foldable' which 

incorporates traditional and aesthetic features with the use of 

materials from batik cloth. Among other materials are 

Kapok (fluffy fiber) that reflects natural products. This 

product is not only environmentally friendly (not having to 

use chalk on the surface of cement/sketch lines on the 

ground, but it also facilitates maintaining the traditional 

game with the elements of preserving the environment 

without the lines for the Hopscotch game. The product can 

also be washed after the game is over. The handicrafts in 

this innovative product are based on the art of handmade, 

neat sewing on batik cloth using machine stitching. Based 

on the process of producing this innovative product 

manually (hand-made), it gives uniqueness to the creativity 

of handicrafts that are aesthetic in nature. 

 

B. The Process of Innovation Product Empathize 

 

Fig. 1. The Process of Innovation Product 

 

Firstly, empathize. It is the method of Open-Ended 

Question to obtain opinions specifically related to the wants 

and demands of the audience related to the innovative 

products to be produced. 

Secondly, define. Data findings from the audience 

will be used as a source of inspiration in the context to 

produce this traditional game Portable Inno-Craft Teng- 

Teng (PICT). 

Thirdly, ideation. It pertains to inspiration, wants 

and demands from the audience were used and the touch of 

traditional concept, applied the aesthetic and functional 

elements to form, filling and subject - innovation. 

Fourthly, prototype. It sketches of ideas and 

concepts will be visualized as prototypes. Portable Inno- 

Craft Teng-Teng (PICT). 

Lastly, test. Test refers to experiments are 

performed on innovation products to obtain relevant 

feedback for commercial purposes. (Test Method: Pre-Test 

& Post-Test). 

 

C. Cost Calculation 

The production of this innovative product is hand-made 

entirely and involves basic and environmentally friendly 

materials such as batik fabric, kapok or kekabu, and yarn. 
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and throws into any square of the court and that is where his 

home position is. If the bald spot falls on the line or out then 

it is considered disqualified. Each player must step with 

both feet on the home square and other players are not 

allowed to do so. If another player steps on it or the host 

forgets to step on it with both feet it is considered 

disqualified. 

 

 

 

 

 

 

 

 

 
 

Fig.2. Innovation Product Outcome For Traditional Games Teng-Teng 

(Ketinting) Portable Inno-Craft Teng-Teng (Pict) 

 

 
TABLE 1. COSTING 

 
 

Fig.3. Old Style Tenteng Using Chalk to Draw The Line 

 

 

 

 

 

 

 

 

Fig. 4. Teng-Teng (Ketinting) Portable Inno-Craft Teng-Teng (Pict) 

 

 

 
IV. RESULTS AND FINDINGS 

 

 

D. How To Use 

Based on the feedback of the study conducted on the 

audience through closed ended questions, the audience 

suggested for this product to be produced through several 

elements of improvement for quality purposes. These 

suggestions and feedback will be realized into the 

production of the innovative product Portable Inno-Craft 

Teng-Teng V2 (Second Version) in the future. Before the 

game starts, a small stone is conducted to determine which 

player should start the game first. Lai lai li tam plong is a 

method of determining the first, second, third and so on. 

Players are required to jump into all squares with one foot, 

except in square nine with both feet. But for a player who 

has just started a game where the mound is in the first 

square, then the player must jump directly to the third 

square, without stepping on the second square. The same 

goes for jumps in each square, if a player steps on the line it 

is considered dead and it is the turn of another player to take 

over the game. Players must jump into all squares using one 

foot, except in the second and ninth squares with two feet. 

Each player must not step on a square that has a mound that 

has been thrown. Before a player builds a house, a weigh -in 

event must be done first. To get home, the player by 

standing turns his back on all the squares at the starting line 

Intellectual Development, Socio Economic 

Development, and Physical Development are all influenced 

by Portable Inno-Craft Teng-Teng (PICT). By defining the 

position (focal point) on the game plot, this creative product 

disseminates knowledge relevant to intellectual culture of 

the Malay Archipelago traditional game. In addition, 

exposure to traditional design expertise is beneficial with the 

exposure related to knowledge on the design of Traditional 

batik production patterns are also taught to the next 

generation. In terms of socioeconomic development, this 

game can provide efficient instruction in the Teng-Teng 

game as well as good two-way contact between members. 

Indirectly, it has the potential to improve the social bonds 

between today's society and its preference for digital 

gaming. Fortunately, physical growth includes leg, eye, 

hand, and body motions in this traditional game. 

No. Material Quantity Cost 

1 Batik Sarong Measurement Batik 

(1.5 Meter) 

RM 10.00 

2 Kapok or 
Kekabu 

1 Kg Bag Kekabu RM 13. 84 

3 Thread or yarn 1 loop 

(4000 meter) 

RM 4. 80 

TOTAL RM 28. 64 
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TABLE 2. USER FEEDBACK ( WHILE USING) 

 
 

No. Questions. Percentage 

Yes No 

1 Color elements in the product 

should be applied with traditional 

Malay elements. 

95.1% 4.9% 

2 Product Design Teng-Teng to be 

produced must also symbolize 

Traditional Malay. 

100% 0% 

3 This Teng Teng product should be 

easy to carry. 

95.1% 4.9% 

4 Teng-Teng products are unique and 

suitable for handicrafts and 

souvenirs 

95.1% 4.9% 

5 Teng-Teng products are easy to 

store 

95.1% 4.9% 

 

 

 
TABLE 3. USER FEEDBACK ( AFTER ) 

 

No. Questions. Percentage 

Yes No 

1 PICT has creative and exciting 

innovation ideas 

100% 0% 

2 This PICT product can be as a gift. 100% 0% 

3 Has a small sack for storage of 

mounds. 

100% 0% 

4 Environmentally Friendly Materials 

as innovation product materials. 

100% 0% 

 
The Idea concept for Portable Inno-Craft Teng-Teng 

(PICT) is based on the tagline 'Wear and Keep' which 

applies traditional as well as aesthetic features with the use 

of materials made from batik fabric. Among other materials 

is like a mist that reflects the products of nature. This 

product is not only environmentally friendly (no need to use 

chalk on cement surfaces/line sketches on the ground), but it 

also facilitates in maintaining the traditional game with the 

element of preserving the environment without line 

scratches for this Teng-Teng game. This product can also be 

washed after the game is over. The handicraft features found 

in this innovative product are based on handmade art, that is, 

neat stitching on batik fabric is by using machine stitching. 

Based on the process of producing this innovative product 

manually (hand-made), it gives a uniqueness to the 

creativity of handicrafts that are special and aesthetic. 

 
A. Significance Portable Inno-Craft Teng-Teng (PICT) 

 

The game of teng-teng is important among children who are 

still in the process of growing up. This is because this teng- 

teng game helps children in aspects the following: 

 
a) Help children understand the activities around 

them. Children learn direct involvement and 

direct experience. 

b) Helps personality formation through 

collaboration, sharing, following rules, 

initiatives and awareness of hygiene and 

massage. 
c) Can increase self -confidence. 

d) Able to improve physical abilities. 

e) Provide an opportunity to get to know the 

physical environment, such as size, shape, 

color, weight, texture and type. 

f) As one of the ways children’s express feelings 

of happiness, anger and resentment. 

g) Develop creative and critical abilities while 

solving the game. 

 

V. CONCLUSIONS 

Portable Inno-Craft Teng-Teng (PICT) is designed 

to preserve the Malay cultural identity through the chosen 

traditional game of Hopscotch. This innovation product is a 

general initiative to expose the present generation especially 

to the alpha generation who are obsessed with digital 

games. The idea for Portable Inno-Craft Teng-Teng (PICT) 

is based on the tagline 'Portable and Foldable' which 

incorporates traditional and aesthetic features with the use of 

materials from batik cloth. Among other materials are kapok 

that reflects natural products. This product is not only 

environmentally friendly (not having to use chalk on the 

surface of cement/sketch lines on the ground), but it also 

facilitates maintaining the traditional game with the 

elements of preserving the environment without the line’s 

framework for the game. The product can also be washed 

after the game is over. The handicrafts in this innovative 

product are based on the art of handmade, neat sewing on 

batik cloth using machine stitching. The manual process of 

this innovative product (hand-made) gives uniqueness to the 

creativity of handicrafts that are aesthetic in nature. 

Although the product has been innovated, the traditional 

elements have not been set aside as the main objective of 

this innovative product is to preserve Malay traditional 

game. The traditional application of design is through the 

aesthetic function of subject, shape and content towards 

friendly users environmentally. Apart from the public being 

able to know, delve into and appreciate the cultural heritage 

of the traditional Portable Inno-Craft Teng-Teng (PICT), 

users were able to play and experience the precious moment 



82  

of ancient memory. This handicraft fine art is also expanded 

with the use of batik cloth sewing skills in the production of 

Portable Inno-Craft Teng-Teng (PICT) innovation products. 
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Abstract—e-Module: “Mandarin is Fun.”- an electronic 

interactive Mandarin teaching and learning (T&L) tool which 

is the result of innovation from a team of lecturers from 

Akademi Pengajian Bahasa (APB), UiTM Cawangan Kelantan 

(UiTMCK). This module was specially designed for “Daily 

Mandarin Course” course for Pakej Kemahiran Bahasa APB 

UiTMCK which was offered to the public since March 2020. As 

face-to-face meeting is currently restricted due to the Covid-19 

pandemic, the team initiated a move to make the module be 

available in electronic and online version to support e- 

Learning as well as Open and Distance Learning (ODL) 

practiced by most of the education system in the global market 

including UiTM Cawangan Kelantan. e-Module: “Mandarin is 

Fun.” was designed based on six fun and constructive themes 

to attract and assist novice Mandarin learners; Introduction to 

Hàn yǔ pīn yīn, Greetings and Salutations (Ní hăo), Numbering 

system (Shù zì), Hobby (Ài hào), My Family (Jiā tíng chéng 

yuán) and Let’s Eat! (Qù chī fàn ba!). Besides guiding the 

learners to be able to acquire basic Mandarin communication 

skills, this module also exposes its users to other important 

language skills including listening, writing and reading skills. 

Abundant of fun and fascinating practices, quizzes and access 

links to various stimulating audio-visual resources are included 

in the e-module to enhance the learners’ learning experience. 

Besides, learners are also encouraged to interact positively with 

their tutors in a stress-free setting to ensure the teaching and 

learning using this e-module is successful. e-Module: 

“Mandarin is Fun” offers limitless flexibility and accessibility 

to the users as it can be obtained via the link given anytime, 

anywhere with ample guidance from numerous well-trained 

tutors from APB UiTMCK. 

 

Keywords—e-Module, Mandarin language, language skills 

 
I. INTRODUCTION 

e-Module: “Mandarin is Fun.”- an electronic interactive 

Mandarin teaching and learning (T&L) tool which is the 

result of innovation from a team of lecturers from Akademi 

Pengajian Bahasa (APB), UiTM Cawangan Kelantan 

(UiTMCK). This module was specially designed for “Daily 

Mandarin Course” course for Pakej Kemahiran Bahasa APB 

UiTMCK which was offered to the public since March 

2020. As face-to-face meeting is currently restricted due to 

the Covid-19 pandemic, the team initiated a move to make 

the module be available in electronic and online version to 

support e-Learning as well as Open and Distance Learning 

(ODL) practiced by most of the education system in the 

global market including UiTM Cawangan Kelantan. Six (6) 

themes have been selected to be taught in the e-module for 

the practicality and suitability to the learners’ needs. Besides 

basic communication skills in Mandarin, other important 

language skills, namely: reading, writing, and listening will 

also be covered in the course with the assistance of 

experienced trainers from APB UiTMCK. Structured and 

well-planned guidance will be given to the users to ensure 

they experience learning Mandarin language in a stress-free 

setting according to their needs. e-Module: “Mandarin is 

Fun” offers limitless flexibility and accessibility to the users 

as it can be obtained via the link given anytime, anywhere 

with ample guidance from numerous well-trained tutors 

from APB UiTMCK. 

 

II. MATERIALS 

Covid-19 has been spreading around the world since its 
discovery in early 2020, posing tremendous challenges in 
every aspect of development, including the education 
system. Because of the unanticipated lockdown, educational 
institutions all over the world have made the switch to online 
teaching and learning (Ahmad et al., 2019; Hasan & Bao, 
2020). Learning the sounds and strokes of the Mandarin 
language is important. This means that learning the language 
necessitates a great deal of repetition and memorization. As 
such, it is not an easy task to teach online. Despite the fact 
that learning Mandarin as a foreign language has proven 
tough even in a traditional face-to-face classroom setting, 
online language learning presents even greater difficulties for 
both learners and teachers. In the study based on the 
introduction of Chinese as a foreign language in Saudi 
Arabia for example, researchers discovered that learners had 
severe concerns about language difficulties, learner 
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motivation and aptitude, and learner culture (Alshammari, 
2020). 

In order to overcome these obstacles, the development of 
the e-Module: “Mandarin is Fun.” was launched. It is an 
electronic interactive Mandarin teaching and learning (T&L) 
tool designed to meet the demand for basic learners of 
Mandarin. Gao (2020) discovered that as the Covid-19 
pandemic spread, students were confronted with new 
challenges connected to technological and physical 
constraints, as well as the demands of self-discipline and 
time management abilities, all of which impacted their 
mental health and motivation to learn. This has major 
pedagogical consequences for learning Chinese character 
pedagogy, therefore it was advocated for improvement in 
teaching methodologies, as well as material and resource 
development for online education. Thus, the creation of this 
e-Module: “Mandarin is Fun.” will appear to be a plausible 
answer in the present global lockdown situation, as both 
students and teachers need to practice social and physical 
separation. 

e-Module: “Mandarin is Fun.” was developed in March 
2020 with the goal of introducing the Mandarin language to 
students and assisting them in improving their ability to 
perform at beginners’ level. The primary emphasis of this 
module was on vocabulary development, basic phrases for 
daily usage, pronunciation, and the basic sentence structure 
in Mandarin language. Basically, this e-module was designed 
based on six key themes to attract and assist novice 
Mandarin learners: Introduction to Hjnyǔ Pīnyīn, Greetings 
and Salutations (Ní hăo), Numbering system (Shù zì), Hobby 
(Ài hào), My Family (Jiā tíng chéng yuán) and Let’s Eat! 
(Qù chī fàn ba!) 

A. Introduction to Hànyǔ Pīnyīn 

Learning new vocabulary in languages that use an 
alphabetic writing system, such as the English language, is 
less difficult because new vocabulary is the result of a simply 
26 letter combination (Kai & Wee, 2019). Once the letters 
have been mastered, students can start to learn new 
vocabulary or words. The written form of the Mandarin 
language, on the other hand, is made up of Chinese 
characters. In the case of Chinese characters, they are part of 
a logographic writing system that provides no or only 
extremely little guidance on how to pronounce them. 
Students frequently feel lost and bewildered when asked to 
pronounce a Chinese character if they are not assisted, and 
this is one of the hurdles to them learning new vocabulary in 
the early stages (Kai & Wee, 2019). 

Another feature that distinguishes learning Mandarin 
from learning other non-logographic languages is the study 
of stroke and radical, which are the elements that make up 
Chinese characters or referred to as the Hànyǔ Pīnyīn. 
Among the activities in the e-Module: “Mandarin is Fun.” 
will be the study of Chinese characters, where vocabulary 
can be taught with the help of the Hànyǔ Pīnyīn. It is a 
widely used method of converting Chinese characters into 
Roman letters. Following the study conducted by Osbornea 
et al. (2018), which examined the effectiveness of 
introducing Chinese characters to beginner learners of 
Chinese as a foreign language (CFL), the findings revealed 
that emphasising on Pīnyīn during the first few weeks of 
teaching has resulted in a better understanding of the 

pronunciation, translation, and use of Chinese words among 
the learners. The following is an example of Hànyǔ Pīnyīn: 

 

 

Fig. 1. Hànyǔ Pīnyīn 

Source: http://www.familyfecs.com/2013/09/chinese- 
phonics.html 

B. Greetings and Salutations (Ní hăo) 

When learning a new language, one of the first things a 
person learns is how to express themselves properly. They 
are the key to ensuring that the individuals you speak with 
have a positive impression of you. In Chinese culture, a 
polite welcome may genuinely open the door to a more in- 
depth and desired dialogue. The Chinese language, like 
almost other cultures, has distinct greetings for different 
times of the day. This will be the focus of the e-Module: “ 
Mandarin is Fun.”. As shown in Figure 2, the students will 
learn how to appropriately welcome people in the Mandarin 
language by learning the proper greeting words. Knowing 
the fundamental words, such as how to say good morning, 
good afternoon, and good night in Mandarin can be 
incredibly beneficial for beginners who are not yet able to 
put a complete sentence together. 

 

 

Fig. 2. Greetings and Salutations in Mandarin 

Source: https://blogs.transparent.com/chinese/hello-in- 
chinese 

C. Numbering system (Shù zì) 

The numbering system (Shù zu) is the third theme 
covered by the e-Module: “ Mandarin is Fun.”. Number is 
present in all aspects of life. Aside from being used for 
counting and money, they are also used to indicate time 
expressions such as weekdays and months (Su, 2020). 

http://www.familyfecs.com/2013/09/chinese-phonics.html
http://www.familyfecs.com/2013/09/chinese-phonics.html
https://blogs.transparent.com/chinese/hello-in-chinese
https://blogs.transparent.com/chinese/hello-in-chinese
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Knowing the structure of a counting system is important to 
understand how numbers are calculated and their relation to 
each other. Understanding the structure of a counting system 
involves a variety of numerical relationships (Kheu & 
Nunes, 2017). Students will be able to interact with 
Chinese more easily if they are familiar and understand the 
numbers in Mandarin. However, the Mandarin language has 
a slightly different numbering system than the English 

language. For example, a horizontal stroke 一 (yī) means 1, 

two horizontal strokes, 二 (èr), represents the number 2, 

three strokes, 三 (sān), means the number 3 (Hobbs, 2019). 

In this e-Module: “Mandarin is Fun.”, students will learn 
to count in Mandarin and apply the numbers in their daily 
lives, such as when counting money or counting out change 
as seen in Figure 3. They will also learn to use the numbering 
system to express time in terms of days and months. In 
contrast to English, Mandarin has a very logical and 
straightforward numbering system. Students are not required 
to learn unique words for multiples of ten, such as twenty, 
thirty, forty, and so on, under the system. It also eliminates 
the need for language users to add the suffix "-teen" to 
numbers greater than ten (Kim, 2016). 

Aside from the numbers zero to ten, the only words 
students must memorise in order to be able to use the full 
number system are large numbers, beginning with hundred 

百 (yībǎi), thousand, 千 (yīqiān). After a thousand comes ten 

thousand, 万 (wàn), and a hundred million, 亿 (yì). The most 

significant distinction is that numbers are divided into groups 
of four zeroes rather than three zeroes as they are in English. 

 

 

Fig. 3. Numbering System in Mandarin 

Source: https://targetstudy.com/languages/mandarin/ 

D. Hobby (Ài hào) 

Hobbies are an essential subject that students may study 
while learning a new language (Dong, 2018). Hobbies 
provide students with a mean of expressing themselves while 
also teaching them how to communicate successfully in a 
foreign language. When students are learning a new 
language, it will be simpler for them to express their interests 
in the activities that they enjoy doing. Talking about one's 

interests is an important element of making effective small 
talk. Apart from fostering positive interpersonal 
relationships, small talk has the potential to help students 
develop their interactional competence. 

Besides, small talk like talking about their hobbies may 
enable students to practice a high degree of flexibility when 
speaking in Mandarin language while not becoming 
completely directionless. Small talk, in fact, is a window of 
opportunity (Bissonnette, 2015), and it will assist students in 
establishing social connections (Markman, 2019) and 
developing deeper relationships through conversation. To put 
it succinctly, knowing how to converse their favourite 
hobbies in Mandarin language can be a key to a successful 
conversation. 

As part of this e-Module: “Mandarin is Fun.”, the 
students will learn a variety of different ways to describe 
their interests in Mandarin language, numerous useful 
vocabularies and phrases on hobbies, as well as important 
questions to ask about someone else's likes and dislikes as 
seen in Figure 4. By the end of the course, the students 
should be able to recognise the names of words in the 
Mandarin language that are associated with their interests or 
hobbies. 

 

 
Fig. 4. Hobbies 

Source: https://www.touchchinese.com/Chinese- 
words/mandarin-chinese-words-list-hobbies.html 

E. My Family (Jiā tíng chéng yuán) 

My family (Jiā tíng chéng yuán) is the fith theme that 
will be taught in the e-Module: “ Mandarin is Fun.”. Every 
culture places a high value on family, and it is 
unquestionably a subject that should be addressed in depth 
while learning a new language. In Chinese culture, it is 
critical to understand how to approach a family member 
correctly. Using the incorrect title for a family member might 
be deemed disrespectful (Qiu, 2019). 

A Chinese family, on the contrary, has a plethora of 
names for describing relationships, which can be confusing 
because the terms differ depending on which side of the 
family you are talking about. To give an example, in the 
English language, there is only one correct way to express 
"aunt." Meanwhile, there are various other ways to say 
"aunt" in Mandarin, each of which is dependent on a variety 

https://targetstudy.com/languages/mandarin/
https://www.touchchinese.com/Chinese-words/mandarin-chinese-words-list-hobbies.html
https://www.touchchinese.com/Chinese-words/mandarin-chinese-words-list-hobbies.html
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of conditions. e-Module: “ Mandarin is Fun.” will introduce 
students to a variety of terminology and phrases in Mandarin 
that are linked to their family. For instance, as seen in Figure 
5, a comparison of the Chinese family and its role is 
provided in this e-Module: “Mandarin is Fun.”, along with a 
list of the various ways in which family members are 
addressed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5. My Family Members 

Source: https://pt.slideshare.net/Shilaoshi/age-42361734/12 

F. Let’s Eat! (Jiā tíng chéng yuán) 

The final theme to be taught in this e-module is Let’s 
Eat! (Qù chī fàn ba!). Food is not only the source of nutrition 
for human, but also plays various roles in our daily life, 
beliefs, and socioeconomics (Ma, 2015). Ma (2015) added in 
his study that food has many symbolic meaningsone of it is 
to establish the relationship between people and the 
environment as well as between people and their believes. 
Therefore, food is an important component of a society. In 
Chinese society, people usually treat others with meals in 
order to make new friends or enhance established 
relationships. The same culture is as well practiced by the 
multiracial society in Malaysia. The author of this e-Module 
believes that food is certainly one of the important elements 
in enhancing interpersonal relationship. 

As shown in Figure 6, users of this e-module will be 
introduced to numerous types of food available in the 
country, namely Chinese food, Malay food, Japanese food, 
Thai food and Western food. They will also be taught on 
how to order food when they are buying food from the stalls 
or dining in a restaurant. Additionally, users will also be 
exposed to some significant food eaten by the Chinese 
community during some significant festivals such as Chinese 
New Year, Mooncake Festival and etc. 

 

 

Fig. 6. Talking about food in Mandarin 

Source: https://www.youtube.com/watch?v=vqXyrsxzCoU 

 
III. METHODS 

e-Module: “Mandarin is Fun.” is an electronic interactive 
Mandarin teaching and learning (T&L) tool developed by a 
team of lecturers from Akademi Pengajian Bahasa (APB), 
UiTM Cawangan Kelantan (UiTMCK). This module was 
created specifically for "Daily Mandarin Course” which was 
registered under the Pakej Kemahiran Bahasa APB 
UiTMCK. This course has been open to the public since 
March 2020. 

e-Module: “Mandarin is Fun.” intends to expose students 
to the Mandarin language and gradually develop their ability 
to function at a beginner's level through interactive activities. 
Students should have a fundamental comprehension of 
everyday vocabulary, able to pronounce words correctly and 
have a basic understanding of the grammar appropriate for 
their level. 

The course is designed for learners who are interested in 
the Mandarin language but have no or little prior knowledge 
of the language. The course is taught in English. When this 
course first began, 22 people had successfully registered for 
it on both campuses where it was being offered; UiTMCK 
Kampus Machang and Kampus Kota Bharu. Nonetheless, 
due to the COVID19 pandemic wave, postponement of face- 
to-face sessions was taken as part of the ongoing efforts to 
combat the rapidly spreading coronavirus. 

e-Module " Mandarin is Fun." provides a simple and 
pleasurable way to learn Mandarin using a unique technique 
that makes learning Mandarin simple and enjoyable. 
Students do not learn Mandarin in order to pass 
examinations. However, they learn to talk to their friends, 
and express themselves. Hence, this e-Module: 
"MANDARIN IS FUN," has been developed to satisfy the 
needs of this targeted students. The e-Module "MANDARIN 
IS FUN" was created primarily to help students improve 
their spoken communication skills, as well as their reading, 
writing, and listening abilities. It will be introduced, along 
with clearly defined tasks and student-driven activities, to 
improve the learning process by incorporating learner- 
centered techniques. The authentic Mandarin materials will 
be utilised in the classroom to give students the impression 
that they are learning the language in a natural way. In 
addition, students will be given handy worksheets to use for 
revision throughout the course. 

Besides, students will be able to discern the meaning of 
numerous Mandarin vocabulary and phrases based on the 
defined topics after completing the e-Module: "Mandarin is 
Fun." Furthermore, they will be able to produce the correct 
sounds associated with the words. By the end of this e- 
Module: " Mandarin is Fun.", students will be able to 
demonstrate language comprehension and reply to brief 
dialogues and speeches on provided topics. Finally, the 
students will be able to confidently utilise Mandarin 
language to talk about their everyday activities, utilising 
fundamental vocabulary, grammar patterns, and standard 
usage, as well as clear pronunciation and correct tones. 

A total of 70 students responded to the questionnaires 
distributed regarding the implementation and transformation 
of the module from hardcopy to e-module. 

https://pt.slideshare.net/Shilaoshi/age-42361734/12
https://www.youtube.com/watch?v=vqXyrsxzCoU
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IV. RESULTS AND FINDINGS 

The findings achieved based on the the survey conducted 

are as presented in the charts below. 

 
Fig. 7. Familiar with the module 

 

Majority of the respondents (80%) claimed that they are 

familiar with e-module whether or not they have used it. 

The second option (No) was picked by 17.14% of the total 

respondents while, only two respondents (2.86%) said that 

they are unsure of the answer. 
 

Fig. 8. Device preferred 

 

 

When the respondents were asked about the device they 

prefer to use, 47 respondents chose smartphone over laptop 

(14) and personal computer (PC) with a total of 9 

respondents. 
 

Fig. 9. Types of modules preferred 

 

The respondents were also asked to decide on their 

preference bsed on types of module available. They were 

categorized into three (3) age ranges which are 12 to 15 

years old, 16 to 18 years old, and 19 to 21 years old. 

Respondents from the first first age range (12 to 15 years 

old) preferred hardcopy over e-module. Nevertheless, the 

other two age groups had the opposite preference in which 

respondents raged from 16 to 18 years old chose e-module 

over hardcopy with the total of 10 and 7 respectively. While 

29 and 15 respondents from age group 18 to 21 years old 

preferred e-module over hardcopy, respectively. 

 

 
Fig. 10. Interest in using e-module 

 

The following chart manifests the respondents’ interest in 

using e-module. A total of 55 out of 70 respondents 

positively agreed that they are interested to use e-module, 13 

respondents said “No” to using e-module, and two (2) 

respondents were indecicive about the choice. 
 

Fig. 11. Readiness to use e-module 

 

 

Last but not least, when questioned about their readiness to 

using e-module, majority of the (52) respondents stated that 

they are ready to use e-module. About 14.29% (10) 

respondents on the other hand claimed that they are not 

ready, and 8 repondents were unsure about it. 

 

All in all, it can be concluded that the respondents gave 

positive feedbacks towards the implementation and use of e- 

module in their Mandarin language learning. 

 

V. CONCLUSIONS 

e-Module: “Mandarin is Fun.” is an electronic 

interactive Mandarin teaching and learning (T&L) tool that 

offers unlimited pleasure in learning Mandarin language 

skills. It was specially design for non-native adult Mandarin 

speakers who intends to enhance their language ability in 

their daily life. The advancement of technology has also 

allowed this Mandarin teaching and learning module to be 

available in electronic version which offer easy accessibility 

and flexibility to the users. 
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Abstract— Pandemic has brought misfortune to everyone 

and the education field has been affected greatly by it. Many 

teachers struggle in devising and planning a new teaching 

method to help their pupils. Learners with no access to the 

internet are the most affected by this pandemic. Thus, this 

paper aims to examine the effectiveness of board games with 

voice integration in enhancing indigenous learners’ English 

language vocabulary. Games have been powerful tools and the 

integration of voice makes a bigger change in helping the 

pupils learn vocabulary through repetitive learning. Fifteen 

indigenous pupils with a low level of proficiency were chosen 

through purposive sampling. The study employed two 

instruments in conducting the research which involves semi- 

structured interviews and tests. The test given to pupils was in 

the form of a worksheet and consisted of eight questions testing 

their memorization and pronunciation skills. Meanwhile, a 

semi-structured interview is used to explore the pupils’ 

opinions on board game voice integration during vocabulary 

lessons. Based on the findings, most pupils scored better in the 

post-test and express satisfaction with the innovation of the 

board game. Besides, the board games with voice integration 

help the pupils learn independently and effectively in learning 

vocabulary. This method will also be a great help to the teacher 

in planning a lesson for pupils with no internet access. Future 

research could examine the view of the innovation as a study 

application in the homeschooling situation. 

 

Keywords— Board Games, ESL Learner, Gamification 

Approach, Vocabulary component, formatting, style, styling, 

insert 

 
I. INTRODUCTION 

Education is the core in the development of a country and 
the Malaysian government is committed in ensuring that 
every Malaysian child has the right to equal educational 
opportunities to enable them to reach their potential[1]. 
Therefore, the transformation of Aboriginal and Indigenous 
Education has been implemented by the Ministry of 
Education Malaysia to ensure equal access to education in 
line with mainstream education and in accordance with the 
specific needs of the aboriginal community. 

One of the government's efforts in ensuring the equality 
of Orang Asli education is by introducing the Integrated 
Curriculum for Orang Asli and Penan Schools (KAP). This 
curriculum emphasizes the concept of didik hibur in teaching 
and also the insertion of indigenous cultural elements in the 
curriculum. The concept of didik hibur adopts the 21st 
century skills and Higher Order Thinking Skills (HOTS) [2], 
[3]. Hence, the research focused on fun learning and 
technology integrated lesson to help the indigenous pupil 
experience better learning during pandemic. 

In learning language especially vocabulary, pupil need 
concrete example and listened to pronunciation of the words 
repeatedly. Unfortunately, the younger pupil has no chances 
in experiencing this lesson as they have to start learning from 
home. Therefore, the need for a fun-learning and repetitive 
exercise on building vocabulary skills is needed and 
gamification approach is among the best in designing the 
lesson. Gamification deemed as fun and able to levitate the 
pupil desire in learning the language as it scaffolds the 
language acquisition and lower the level of anxiety during 
learning [4]. In addition to that, gamification proven to 
increase the pupil engagement with the lesson and resulted in 
increasing the level of participation during lesson as found in 
the research by [5] and [6]. 

Lastly, in this study, the are two research questions, 
which are: 1) How effective is VBoGVI in enhancing 
vocabulary skills among indigenous pupil? 2) What is the 
pupils’ perception of VBoGVI in enhancing their vocabulary 
skills? 

 
II. MATERIALS 

 

A. Vocabulary Board Game 

The teacher will be using paper-based lesson in teaching 
new knowledge which cover the topics in Supermind books. 
After the lesson, the vocabulary board game will be used to 
help the students practice their vocabulary knowledge 
acquired during paper-based lesson. The vocabulary board 
game with voice integration is a supplementary material for 
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vocabulary lesson in supporting the paper-based lesson 
during pandemic. 

A vocabulary board game is implemented in the lesson 
and the innovation trying to mimic the Saidina/Jutaria board 
game by using vocabulary listed in the Supermind Textbook 
of year one and two. The list of vocabulary was selected by 
referring to Standard Document for Curriculum and 
Assessment (DSKP). The innovation will be used as 
enrichment and support to paper-based lesson during 
pandemic. Pupils will be able to play the board game by 
utilizing their existing knowledge acquired during lesson and 
mastering the knowledge. 

 

B. Voice Integration 

Voice integration also will be included in board game to 
help the pupils listen the pronunciation. The students will be 
able to listen the voice by scanning QR code in the 
vocabulary card provided in the board game. The selection of 
QR code in innovation is to help pupils listen to the audio 
repeatedly and hoping to help their pronunciation. 

 
III. METHODS 

 

A. Research Design 

The idea of Action research as described by [7] was used 
to conduct this study. The study employed one cycles of 
research by implementing board game voice integration in 
vocabulary lesson to find out the effectiveness of the 
innovation during pandemic lesson for indigenous pupils.. 

 

B. Participants and instrument. 

Based on this study, an action research was conducted in 
an indigenous primary school in Kluang, Malaysia. 15 pupils 
were selected based on their level of proficiency and reading 
fluency ability. Purposive sampling was used in this research 
and all the participants have low level of proficiency. The 
study employed two instruments in conducting the research 
which involve semi structured interview and test. 

 

C. Research Procedure 

The test given to pupil was in the form of a worksheet 
and consisted of eight questions testing their memorization 
and spelling skills. Meanwhile, semi structured interview is 
used to explore the pupils’ opinion on board game voice 
integration during vocabulary lesson. The data acquired will 
be analysed using SPSS for test and thematic analysis for 
semi structured interview. 

 
IV. RESULTS AND FINDINGS 

There are two research questions covered in this part as 
the researcher explained the effectiveness of Virtual Board 
Game with Voice Integration (VBoGVI) in helping the pupil 
learning vocabulary and pronunciation. Meanwhile, the 
second part focused on the pupils’ perception on the use of 
VBoGVI in their vocabulary lesson. 

A. First Research Questions 

 
TABLE 1 RESULT OF PRETEST AND POSTTEST 

 

 Pre-Test Post-test 

Overall mean score 3.3 6.3 

 

Table 1 shows that participants’ progress from pre-test 
and post-test. Based on the pre-test results, it is established 
that the participants’ performance is at beginner level in 
answering the comprehension questions before Vocabulary 
Board Game was introduced as the mean score is at 3.3. 
After the introduction of Vocabulary Board Game, the post- 
test results indicated a significant improvement for the three 
schools as the mean score increased to 6.2. This result 
indicated a significant impact of the usage of Vocabulary 
Board Game which suggest its effectiveness in aiding pupils 
to memorize, pronunciation skill and spelling of the 
vocabulary. 

 
TABLE 2 PAIRED SAMPLE STATISTIC 

 

 Mean N Sig. (2- 

tailed) 

Pair 1 Score on test 

before 

intervention 

3.33 15 0.000 

 Score on test 

after 
intervention 

6.20 15 

 

From table 3, it can be seen the increasing mean for 
pretest (3.33) and posttest (6.20). it showed the result of 
pupil’ ability in memorizing, pronunciation and spelling of 
the vocabulary before using board game in pretest and after 
in posttest. The mean difference is (2.866) showed a huge 
increase of the score test after the intervention implemented 
on teaching vocabulary lesson. At the start, most of the pupil 
scored either min (1) and max (6) while after intervention, 
they scored almost full mark (7 to 8). In Addition, the P 
value is below than 0.5 thus shows a statistically significant 
which proven the assumption of the use of vocabulary board 
game in teaching vocabulary lesson among indigenous pupil 
did enhance their reading skills. 

 
 

B. Second Research Question 

After the post-test of the study, all participants answered 
a semi-structured interview consisting 5 questions. The 
interview was used to find out how the participants 
perception towards the usage of vocabulary board game has 
helped them in their vocabulary lesson. 

The thematic analysis of the interview categorized the 
finding into 4 themes as attractive design, vocabulary 
retention, user-friendly and learning satisfaction. Huge 
percentage of 39.47% cover the design of the board game. 
The pupils love the design which explained the user-friendly 
opinion on the innovation. The simple and eye-catching 
design which provide simple instruction help the pupils 
utilize the game effectively in their vocabulary learning. 
Besides that, 18.43% of the pupils agreed that they feel 
satisfied and boost their motivation in learning vocabulary by 
using the board game. 
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The voice integration helps the pupils listen to the 
pronunciation and link with the words. Thus, the pupils 
implied that they were able to store the vocabulary better in 
their mind after playing the board game. This finding 
coherent with the information in the literature review as the 
retention of vocabulary were proven in this research and 
pupils able to improve their memorization of vocabulary. 
Therefore, it is logically proven that the most preferable 
method in aiding indigenous pupils learning vocabulary is 
the board game with voice integration. 

 
V. CONCLUSIONS 

Overall, the outcomes of various findings lead to the 

conclusion that, the use of board game with voice 

integration successfully aiding the process of vocabulary 

learning for indigenous pupils. At these points, this finding 

reinforces the notion that interesting, fun-learning and 

stress-free learning by board games motivate the leaners to 

acquire the language deliberately and incidentally. 

 

The result of this research cannot be claimed to aid the 

vocabulary learning process effectively as these 

observations are limited and cannot be generalized. 

However, further study is necessary to explore more on 

vocabulary learning and best to enlarge the scope of the 

study in the effect of vocabulary learning in reading 

comprehension. 

 

Reading is a complex process and has many branches 

that researchers have yet to explore. Among the studies that 

can be conducted on the basis of this study is to examine in 

more depth the use of audio in assisting the process of 

reading. As example, the studies on the use of audio, audio 

setting and the appropriate types of audios when teaching 

reading can be proposed to assist teachers in devising better 

lesson. 
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Abstract—This electronic document is a “live” template and 

already The Covid-19 has resulted in schools and universities 

shut all across Malaysia. As students are out of classroom, 

education and teaching methods have changed dramatically. 

With the distinctive rise of online distance learning (ODL), 

educators need to change the way of teaching as there are a 

number of challenges to overcome. This study explores 

autonomous learning strategy through a reading program and 

some learning activities. The main goal of the study is to 

inculcate learner autonomy in an online and distance learning 

English language class. 90 diploma level students were involved 

in this study. After completing the Vocabulary Levels Test, 

they read short stories in class and held discussions on various 

aspects, including lexical items. A focus group interview was 

conducted to a group of six students in order to explore their 

attitudes and perceptions about autonomous learning. This 

study shows that uutonomous learning in ODL class has its 

own strengths and helps in improving vocabulary skills. 

Autonomous learning plays a good role in ODL class and 

educators should explore its full potential. 

 

Keywords— vocabulary learning, autonomous learning, self- 

directed learning, peer support 

 
I. INTRODUCTION 

Vocabulary skill is an important skill in learning English, 
especially among English as Second Language (ESL) 
learners. Inadequate vocabulary knowledge is considered as 
a major obstacle for undergraduate students as lack of 
vocabulary mastery results in limited access to the 
curriculum content of school subjects [1]. Various studies 
have shown that academic vocabulary is crucial for 
university students [2] [3] [4] and it could determine 
students’ success or failure in studying at the university 
level. In recent years, researchers have investigated the use 

of various methods and materials in enhancing students’ 
vocabulary through vocabulary interventions [5] [6]. These 
studies focus on helping learners enhance their academic 
words. 

The Covid-19 has resulted in schools and universities 
shut all across Malaysia. As students are out of classroom, 
education and teaching methods have changed dramatically. 
With the distinctive rise of online distance learning (ODL), 
educators need to change the way of teaching as there are a 
number of challenges to overcome. Autonomous learning is 
a customized way of learning applied by individual to find 
out his own learning needs as well as to monitor and evaluate 
the learning process [7]. This study explores autonomous 
learning strategy through a reading program and some 
learning activities. The main goal of the study is to inculcate 
learner autonomy in an online and distance learning English 
language class. 

 
II. MATERIALS 

 

A. Vocabulary levels test 

Firstly, students take the online Vocabulary Levels Test. 

The purpose of the test is to assess the vocabulary 

knowledge of the students as ESL learners. This online test 

is professionally produced, and it is highly reliable. 
. 

 

B. Short stories 

There are four short stories selected for the students. The 
four short stories are; A Lesson from Lucky, Stranger at the 
Post Office, A Letter to God, and The Postman Rings Once. 
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C. Reading activities 

After reading the short stories, the students were asked to 
do some post-reading activities. The example of the activities 
are; writing five sentences on Whatsapp group, sharing a 
story on act of kindness, writing a letter to god, and role 
playing. 

 
 

D. Kahoot 

The learners later become content creators as they were 

asked to develop a vocabulary questions and create quiz on 

Kahoot!. Students create a new Kahoot! quiz and play role 

as a teacher. They assign their friends to play Kahoot! 

challenge. Then the students analyse the questions and 

scores. 

E. Group Interview 

Students were asked to give feedback based on the 

activities done. The students shared their perceptions and 

comments on learner’s autonomy. 

 

 
 

III. METHODS 

90 diploma level students were involved in this study. 
After completing the Vocabulary Levels Test, they read short 
stories in class and held discussions on various aspects, 
including lexical items. For each story, learners had the 
autonomy to self-select vocabulary to learn, which they 
shared with peers. At the end of four weeks, from learners, 
they were now invested with a new role as teachers. Each 
learner produced a set of Kahoot games focusing on 
vocabulary items to be attempted by peers. A focus group 
interview was conducted to a group of six students in order 
to explore their attitudes and perceptions about autonomous 
learning. 

 

 
IV. RESULTS AND FINDINGS 

Autonomous learning in ODL class has its own strengths 
and helps in improving vocabulary skills [8]. The advantages 
of autonomous learning are: (1) provide opportunities to 
improve their proficiency, (2) encourage students to be 
independent, (3) focus the students’ attention. 

The classes where autonomy was practised showed a 
great deal of motivational boost. The reading programme is 
novel and different from all other reading programme usually 
implemented in the ESL classroom because the students are 
given the responsibility not only to learn for themselves but 
become co-instructors in the learning process. This creates 
shared autonomy among learners and a renewed sense of 
responsibility to ensure their peers learn effectively too from 
the Kahoot!. Besides, learners get the opportunity to become 
content developers in the ESL classroom and they are not 
mere customers of the instructors’ content. Learners are also 

able to see the learning process from the teacher’s lens. 
Hence, they develop a holistic and wholesome understanding 
of the teaching and learning process. As content developers, 
leaners make choices as to what they want to learn, and a 
rent bound by the lecturers’ choices of vocabulary items to 
learn in the class. Besides, they have the freedom of making 
choices in learning. 

From the group interview, the students reported that they 
have the capacity for detachment. They can take charge of 
own learning in the activities conducted by the lecturer. 
Besides, they could do critical reflection on the vocabulary 
leaning. It also has its own strength which is enhancing 
independent learning. 

Future studies could explore the effects of autonomous 
vocabulary learning through other activities. Future research 
also should investigate autonomous vocabulary learning of 
students from different programs and faculties. Additionally, 
researchers also could focus on long-term vocabulary 
retention assessment. 

 
V. CONCLUSIONS 

This study attempts to enhance vocabulary using 

autonomous learning. The activities help in increasing 

students’ receptive and productive vocabulary. We learn 

best when we teach others, hence, autonomy is inculcated in 

its truest sense when learners take on the role as teachers, 

and not only as peer support. Autonomous learning plays a 

good role in ODL class and educators should explore its full 

potential. Students should be encouraged to engage in more 

autonomous vocabulary activities both inside and outside of 

the classroom in order to master their vocabulary. Thus, 

lecturers should prepare learners through autonomy for the 

prospective independent and critical learning experience. 

 

REFERENCES 

[1] Durrant. P. “To what extend is the academic vocabulary list is 
relevant to university writing?” English for Specific Purposes, vol 43, 
pp. 49-61. 2002 

[2] Gardner. D, and Davies. M. “A response to ‘To what extend is the 
academic vocabular y list relevant?” English for Specific Purposes, 
vol. 43, pp.49-61, 2016. 

[3] Park. S. “Methodology for a reliable academic vocabulary list”. Ph.D. 
Dissertation. University of Northern Arizona, 2015. 

[4] Brun-Mercer. N, and Zimmerman. C.B. “Fostering academic 
vocabulary use in writing”. The CATESOL Journal, vol. 27, no. 1, 
131-147, 2015. 

[5] Richards. M.G. “Developing academic vocabulary independently 
(DAVI): A usability study”. M.A Thesis, Iowa State University, 2010. 

[6] Lai. C. “Autonomous language learning with technology in Beyond 
the classroom”. Bloomsbury Publishing, 2017. 

[7] Lee L. “Autonomous learning through task-based instruction in fully 
online language courses”. Language Learning & Technology, vol. 20 
no. 2, 81-97, 2016. 

[8] Silva. W.M. “Autonomous learning support base: Enhancing 
autonomy in a TEFL undergraduate program”. Routledge, 2017. 



Virtual Innovation Competition 2021 © Universiti Teknologi MARA Kelantan Branch 

 

 

 

 

 

Innovation Insider 

  Series 2 

 

 

Chapter 30 

Effectiveness of Using Legro in Teaching Grammar 

Muniamal@Puspa a/p Perumal 

Politeknik Metro Tasek Gelugor, 

Pulau Pinang, Malaysia 

puspashivaram@gmail.com 

 

 

Abstract— The purpose of this study was to see how 

beneficial it was to use online game (LEGRO) to teach 

grammar to students learning English. To collect data on 

thoughts of language learning using the online game 

created, two different methods, surveys and interviews, 

were used. Based on the results, it was determined that 

LEGRO should be used in language learning to produce 

positive learning outcomes and create a joyful and 

encouraging environment. 

 

Keywords— Online game, language learning, learning 

 
I. INTRODUCTION 

In recent years, online games have received a lot of attention 

in the field of education. It's simple to locate articles and 

entire websites dedicated to the power of games to engage 

students and provide a vehicle for their learning. 

In a variety of methods, games have been proved to provide 

advantages and efficacy in learning. Games provide a sense 

of relaxation and enjoyment, which keeps students engaged. 

Learners will be more motivated to become involved and 

participate actively in the learning activities as a result of 

this. 

 

Games may be a very effective educational tool. A game is 

successful educational tool because it is based on a specified 

time allocation, it has clear relation to the topic, it is 

appropriate for all members of the class, and, finally, it 

increases the learners' pleasure of the language through their 

active engagement with it. 

 

To summarize, learning a language through games is an 

effective and engaging method that can be utilized in any 

classroom, because games are used not just for 

entertainment, but also for beneficial practice and review of 

language lessons, ultimately leading to improved 

communicative competence among language learners. 
. 

 
II. LITERATURE REVIEW 

Language learning requires a significant amount of work 

and must be maintained throughout the learning process and 

 

online language game would be the innovation. Despite 

widespread scepticism among teachers, there is significant 

pedagogical evidence that supports the use of games in the 

language classroom. 

 

Games can provide an imperative and completely deserving 

methodology from the usually difficult task of language 

learning. [1] ‘Language learning is a hard task which can 

sometimes be frustrating. Constant effort is required to 

understand, produce and manipulate the target language. 

Well-chosen games are invaluable as they give students a 

break and at the same time allow students to practice 

language skills. Games are highly motivating since they are 

amusing and at the same time challenging. Furthermore, 

they employ meaningful and useful language in real 

contexts. They also encourage and increase cooperation. 

Games are highly motivating because they are amusing and 

interesting. They can be used to give practice in all language 

skills and be used to practice many types of communication. 

 

Teachers can use games to create situations that allow for 

uninformed learning because learners' attention is drawn to 

the message rather than the language. As a result, when 

students entirely focus on a game as an activity, they absorb 

language in an easier manner, without even realizing it [3]). 

 
One of the approaches that is appropriate to the 

characteristics of learning in the 21st century is through 

incorporating games as a teaching methodology [7]. In the 

context of education, including play into the teaching and 

learning process makes the learning process more engaging 

and participatory, as well as serving as a fun pastime [4]. 

The aspects in the online game can inspire and drive 

practitioners, allowing for the incorporation of teaching in 

the form of games [9]. 

 

Studies [2] claimed that games have an edge in vocabulary 

training and online games can help with vocabulary 

acquisition. Students are also extremely engaged and 

participate actively throughout the teaching and learning 

process while playing online games as it is the culture 

among students nowdays and they are stimulated and 
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motivated by online games, which act as a positive reward 

for bettering student performance [10]. 

 

Furthermore, studies [11] found out that learners learning 

language through games are more motivated compared to 

learners who are taught language through traditional 

methods and emphasized that games promote learner- 

centred environment that enhances the learning process. 

Studies [5], on the other hand, caution teachers against 

mindlessly accepting existing games as beneficial simply 

because they incorporate language and students love them. 

Language teachers and institutions [5] need to learn more 

about the games they want to use in their teaching and 

learning. 

 

Furthermore, because there is no ability to query the 

problems found during the learning process, game-based 

learning is more oriented on one-way communication 

learning, which causes pupils to lose interest and focus [8]. 

They are unable to realise their full potential as a result of 

this. Furthermore, most games have varied levels of 

difficulty, and people with poor self-esteem will feel 

excluded if their achievements are published publicly, 

decreasing their potential and self-motivation [6]. 

 
To sum up, there are many studies that have shown a positive 
impact in implementing game based learning. As such, 
games are one of the best ways to direct young learners’ 
energy to language learning. However, the challenge remains 
in implementing this game -based learning as there are some 
negative implications as mentioned above. These challenges 
should be taken into consideration in deciding which game to 
use and how to monitor the learners while implementing 
games in language learning. 

 
III. RESULTS AND FINDINGS 

 

Fig. 1. The Game Motivates Me 

 

 
Fig. 2. The Game Makes Learning Grammar Fun 

 
 

Fig. 3. Game Helps to Improve my grammar 

 
 

Fig. 4. Learning Grammar Thought Game Is Very Interesting 

 

 

 

 
Fig. 5. The Game Gives Feedback 
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Based on figure 1 to 5, more than 85% of the participants 

found that LEGRO motivates them to learn and improve 

their grammar. 87.5% strongly agreed that LEGRO is a fun 

and interesting method to learn grammar. Most of the 

participants also strongly agree that the can learn grammar 

better as the game provides feedback on their performance. 

The interviews findings also indicate most of the students 

found LEGRO to be a fun and interesting way to learn 

grammar and are looking forward to learn language through 

online games in future. The students also agree that LEGRO 

makes them learn grammar unconsciously and is a positive 

way to learn grammar and suggested for more language 

skills to be incorporated in LEGRO, in order for them 

master language learning. 

 

 
IV. CONCLUSIONS 

In conclusion, using games as a form of instruction is 

beneficial and grammar learning becomes enjoyable and 

permanent as a result of games’ providing learners with a 

meaningful context for practising grammar 

communicatively. 
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Abstract— Referencing competency is the knowledge, skills, 

and ability to properly cited the references by using various 

citation styles, software and have ability to share information 

with other people. Competency is important in academic life 

where it can prevent user from doing plagiarism in their work. 

Knowledge, Skills, & Ability (KSA) Predictors of Referencing 

Competency is an innovation that can help user to check their 

level of referencing competency hence can help them to 

improve it. 

 

Keywords—knowledge, skills, ability, referencing, 

referencing competency, citation, citation style 

 

 

I. INTRODUCTION 

Knowledge, Skills, Ability (KSA) Predictor is developed 

to determine the level of referencing competency and to 

predict the expected individual performance based on the 

attainment of a specific level of referencing competency. 

According to the Library of Congress (2011), the 

importance of evaluating one’s competencies can be viewed 

from two perspectives: individual and organization. 

Mastering a certain level of competency standards 

contribute to the individual and their organization, (Masrek 

et al., 2012). User nowadays can used various type of 

citation software such as EndNote and Mendeley where this 

software help them to get publication citation that can be 

downloaded from the web. With this simple and easy way in 

doing citation, it will affect level of referencing competency 

among user thus can cause them involved in plagiarism. In 

academic life, plagiarism is a serious issue where it is wrong 

and unethical. Thus, there is a need for the user know their 

level of referencing competency in order to help them 

improve their skills. Besides that, it also can help libraries 

and universities to prepare training and resources for their 

 

users. Therefore, our innovation, Knowledge, Skills, Ability 

(KSA) Predictor Referencing Competency can help user 

especially university students to improve the quality and 

accuracy of their referencing knowledge, skills and have 

ability in doing citation properly and help management to 

view and assess overall competency level and user's 

individual performance. 

II. FEATURES 

KSA is develop with four (4) main functions which are; 
first is Referencing Competency Index that help libraries and 
universities to prepare training and resources for their users, 
second is Individual Performance Predictor where PLS SEM 
algorithm is used to predict user's individual performance, 
third is Follow up Questionnaire (F.U.Q) that enables the 
institutions to connect with their respondents via Short 
Messaging System and email for problem verification and 
fourth is Competency Dashboard that help management to 
view and assess overall competency level and user's 
individual performance. 

 
 

Figure 1: Main interface of the application 
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Figure 2: Assessing Knowledge Perspective 

 

 

 

 

 

 

 

 

 

 

 
Figure 3: Assessing Skills Perspective 

 

 

 

 

 

 

 

 

 

 

 
Figure 4: Assessing Ability Perspective 

 

 

 

 
Figure 5: Summary of Predictors 

 

 

 

 

 

 

 

 

 

 

 
Figure 5: Detail Summary of Predictors 

Figure 6: Competency Dashboard 

 

 
III. ADVANTAGES KSA PREDICTOR OF 

REFERENCING COMPETENCY 

 

Our tool helps to identify current level of referencing 
competency, as well as its impact on individual performance. 
It also helps to justify large investment on digital resources 
and focus the user training on the right track. From the 
practical viewpoint, the instrument that has been developed 
can be used as a diagnostic tool for continuous 
improvements of the individual’s competency. 

 

 
IV. COMMERCIALIZATION 

KSA Predictors of Referencing Competency is an 
innovation that help users to know individual performance in 
doing referencing; library and institutions to prepare training 
and resources for their users. This tools also unique enough 
where it provides Follow up Questionnaire (F.U.Q) that 
enables the institutions to connect with their respondents via 
Short Messaging System and email for problem verification 
thus can help the institutions or library in planning the 
training. It also can help them to justify large investment on 
digital resources and focus their user training on the right 
track thus can improve their user level of referencing 
competency. KSA Predictors of Referencing Competency 
can be commercialized as a software product where the 
potentials clients are universities, libraries, and other 
information agencies. 

 

 
V. CONCLUSIONS 

Referencing and citation training can cause lots of 

money spent by libraries or instructions for their users. Its is 

important to educate users in doing referencing in proper 

and right way. Violations in academic integrity especially in 

writing can cause serious effects in education and 

profession. When student know their level or referencing 

competency, they can improve their skills by doing exercise 

or attend training. But training sometimes can cause 

expensive fee where sometimes user can’t afford to pay for 

it. Therefore, the existence of KSA Predictors of referencing 

competency, will helps users in knowing their level or 

competency and also can give an idea to institution or 

libraries in providing training for their users without wasting 

money and times. 
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Abstrak— Sejajar dengan hasrat Kerajaan untuk 

merangsang pembangunan sektor ekonomi negara, pelbagai 

usaha telah dipergiatkan bagi meningkatkan kesedaran dalam 

kalangan usahawan Perusahaan Kecil dan Sederhana (PKS) 

tentang kepentingan peranan mereka dalam pemilihan 

akauntan praktis awam (APA) sebagai penasihat perniagaan. 

Walau bagaimanapun, tahap kesedaran terhadap kewujudan 

khidmat nasihat daripada APA dilihat masih lagi kurang 

memberangsangkan. Kemudahan yang disediakan oleh APA 

tidak digunakan secara optimum oleh usahawan PKS untuk 

membantu mengurus aktiviti perniagaan dan mengukuhkan 

sistem kewangan melalui khidmat nasihat perniagaan. Ini 

membuktikan gelagat penerimaan PKS terhadap khidmat 

nasihat perniagaan daripada APA masih lagi rendah dan tidak 

seiring dengan hasrat Kerajaan. Hasilnya, pelaksanaan niat 

dan gelagat sebenar adalah didorong oleh sikap positif, 

pengaruh sokongan sosial serta kawalan gelagat yang baik. 

Dengan bersandarkan Model Teori Gelagat Terancang Diurai 

(DTPB) dan berpandukan kajian literatur, kertas konsep ini 

mencadangkan enam faktor penentu yang belum pernah diuji 

dalam mana-mana kajian sebelum ini iaitu kesedaran, 

tanggapan manfaat, pengaruh rakan usahawan, persatuan 

usahawan, kos caj profesional dan keinginan untuk 

berkembang bagi meramalkan niat dan gelagat pemilihan 

APA sebagai penasihat perniagaan dalam kalangan usahawan 

PKS di Malaysia. Justeru itu, diharapkan perbincangan ini 

akan dapat membantu ahli bidang akademik dan praktis 

dalam memahami fenomena ini selain dijadikan panduan oleh 

penggubal peraturan untuk menilai semula jenis dan kualiti 

perkhidmatan yang disediakan supaya dapat meluaskan lagi 

penglibatan PKS dalam memilih APA sebagai penasihat 

perniagaan mereka. 

 

Kata Kunci— Akauntan Praktis Awam, Khidmat Nasihat 

Perniagaan, Model Teori Gelagat Terancang Diurai, PKS 

 
I. PENGENALAN 

Pertumbuhan PKS di Malaysia diakui menjadi tulang 
belakang utama kepada ekonomi negara membangun dan 
sebagai ejen penggerak ekonomi, mencipta peluang 
pekerjaan dan mengurangkan kadar kemiskinan [1]. Hal ini 
kerana, PKS memberi sumbangan kepada KDNK melebihi 
37% dari tahun 2015 hingga 2019 [2]. Tambahan lagi, 5.7 
Juta pekerja (70%) daripada keseluruhan tenaga kerja di 
Malaysia datang daripada sektor PKS pada tahun 2019. 
Walau bagaimanapun, prestasi PKS adalah rendah dan 
sebahagian daripadanya gagal dalam lima tahun pertama [3]. 
Kegagalan yang tinggi dan prestasi usahawan PKS yang 
rendah adalah disebabkan oleh banyak faktor. Dalam konteks 
di Malaysia, PKS menghadapi kesukaran dalam 
menguruskan sendiri aktiviti berkaitan dengan pengurusan 
perakaunan dan penyediaan laporan penyata kewangan. 
Hasil kajian terkini oleh Yahya et al. [4], memberikan bukti 
penting bahawa tahap amalan penggunaan khidmat nasihat 
perniagaan (KNP) dalam kalangan PKS di Malaysia adalah 
sederhana. Ini kerana, masih kurang pendedahan kepada 
PKS tentang kepentingan penggunaan KNP yang disediakan 
oleh akauntan praktis awam (APA). Justeru, bagi mengatasi 
kelemahan ini beberapa kajian lepas menunjukkan PKS perlu 
menggunakan khidmat nasihat daripada APA untuk 
membantu dalam hal-ehwal perakaunan dan kewangan [5]. 
Oleh demikian, kertas konsep ini cuba meneliti faktor-faktor 
penentu yang mempengaruhi gelagat pemilihan akauntan 
praktis awam sebagai penasihat perniagaan dalam kalangan 
perusahaan kecil dan sederhana. 

 

 
100 

mailto:a20d0143f@siswa.umk.edu.my
mailto:hakimin@umk.edu.my


101  

Niat 

usahawan 
menggunakan 

khidmat 

nasihat 
perniagaan 

Gelagat 

usahawan 

terhadap 

penggunaan 

khidmat 

nasihat 

perniagaan 

Kesedaran 

II. KERANGKA TEORI 
 

A. Teori Gelagat Terancang (TPB) 

Teori Gelagat Terancang (TPB) merupakan satu teori 
yang membincangkan hubungan antara sikap individu yang 
akan mempengaruhi niat dan gelagat [6]. Menurut Ajzen [6], 
konsep keinginan atau niat individu merupakan penyataan 
kognitif yang boleh dijadikan peramal kepada gelagat 
sebenar individu. Oleh demikian, bersandarkan TPB sebagai 
teori asas, dijangkakan mampu meramal niat dan gelagat 
usahawan dalam memilih APA sebagai penasihat 
perniagaan. Berikut adalah perbincangan 3 pemboleh ubah di 
dalam TPB iaitu sikap, norma subjektif dan kawalan gelagat 
di tanggap kajian ini cuba menjelaskan faktor penentu 
terhadap niat untuk menggunakan KNP daripada APA 
melalui pendekatan Teori Gelagat Terancang (TPB) dalam 
kalangan usahawan PKS di Malaysia. 

 

B. Model Teori Gelagat Terancang Diurai (DTPB) 

Untuk melihat gelagat usahawan PKS ke atas pemilihan 
APA sebagai penasihat perniagaan. khususnya di Malaysia, 
model teori gelagat terancang diurai oleh Taylor dan Todd 
[7] telah digunakan dan diubahsuai untuk disesuaikan 
dengan prospek kajian ini. Oleh itu, Taylor dan Todd [7] 
telah menguraikan aspek kepercayaan tersebut kepada faktor 
yang lebih spesifik melalui DTPB. Malah DTPB dapat 
memberi penjelasan yang lebih baik daripada TPB. Teori ini 
mengandaikan bahawa individu menyedari kesan tindakan 
mereka sebelum memutuskan untuk terlibat atau tidak 
terlibat dengan sesuatu tindakan. Matlamat utama teori ini 
ialah untuk meramal dan memahami tingkah laku individu. 
Untuk itu, niat dilihat sebagai faktor utama yang menentukan 
pelaksanaan sesuatu tingkah laku. Model DTPB dijangka 
berupaya memberikan lebih banyak penjelasan mengenai 
niat dan gelagat usahawan PKS dalam memilih APA sebagai 
penasihat perniagaan. 

 

III.  CADANGAN MODEL KERANGKA KONSEPTUAL 

Pengkaji telah menggabungkan dua teori asas iaitu TPB 
dan DTPB dengan melakukan sedikit pengubahsuaian ke 
atas model DTPB serta disesuaikan dalam konteks PKS di 
Malaysia. Justeru melalui DTPB, enam pemboleh ubah 
exogenous dikaitkan dengan niat dan gelagat untuk melihat 
sejauh mana pemboleh ubah ini mempengaruhi niat dan 
gelagat usahawan PKS untuk memilih APA sebagai 
penasihat perniagaan. Enam pemboleh ubah tersebut ialah 
tahap kesedaran, tanggapan manfaat, pengaruh rakan 
usahawan dan persatuan usahawan, kos caj profesional dan 
keinginan untuk berkembang. 

 

A. Sikap 

Mengikut Abdullah dan Hussin [8], sikap adalah tahap 
persepsi individu berdasarkan perkara yang difikirkan 
penting sama ada ianya perlu dilakukan atau sebaliknya. 
Sikap individu juga dapat mempengaruhi pemilihan dalam 
sesuatu tindakan. Selain itu, sikap boleh digambarkan 
sebagai satu bentuk penilaian terhadap sesuatu gelagat sama 
ada baik ataupun buruk [9]. Untuk mengkaji dengan lebih 
jelas hubungan antara pemboleh ubah dalam TPB, Taylor 
dan Todd [7] mencadangkan supaya faktor sikap diuraikan 
dengan lebih terperinci. Justeru, kajian ini menguraikan sikap 
kepada dua konstruk iaitu (1) Kesedaran dan (2) Tanggapan 
manfaat. 

B. Norma Subjektif 

Norma Subjektif merujuk kepada tahap penilaian 

berdasarkan pandangan orang lain mengenai sesuatu perkara 

sama ada ia perlu dilakukan ataupun tidak [6]. Menurut 

Ajzen dan Fishbein [10], norma subjektif mempunyai 

hubungan langsung terhadap niat-gelagat seseorang. Dalam 

erti kata lain, ia berkait rapat dengan penilaian dan 

kepercayaan berdasarkan pandangan orang lain. Selaras 

dengan saranan Ajzen [6] yang menegaskan bahawa 

kumpulan rujukan mempunyai pengaruh penting terhadap 

niat individu, maka kajian ini menguraikan norma subjektif 

kepada dua konstruk iaitu rakan usahawan dan persatuan 

usahawan iaitu dua pihak yang sering menjadi rujukan PKS 

[11]. 

 
C. Kawalan Gelagat di Tanggap 

Menurut Ajzen [6], TPB mengandungi 2 aspek iaitu 

kawalan terhadap gelagat dan tahap keyakinan individu 

untuk melaksanakan sesuatu gelagat. Ajzen [6] menambah 

bahawa aspek dalam TPB ini dibentuk daripada pengalaman 

lepas serta maklumat penting yang diperoleh daripada pihak 

lain. Dalam konteks kajian ini, kawalan gelagat di tanggap 

merujuk kepada tahap kawalan dan keyakinan yang dimiliki 

oleh usahawan PKS terhadap faktor-faktor yang 

mempengaruhi niat-gelagat memilih APA sebagai penasihat 

perniagaan. Oleh itu, lebih tinggi kawalan gelagat oleh 

usahawan PKS maka semakin tinggi motivasi dan niat PKS 

untuk berjaya dalam perniagaan mereka. Oleh demikian, 

kajian ini mengurai kawalan gelagat di tanggap kepada dua 

konstruk iaitu kos caj profesional dan keinginan untuk 

berkembang. Berdasarkan perbincangan di atas, cadangan 

kerangka konseptual yang sesuai dibangunkan adalah seperti 

berikut: 
 

Rajah 1: Cadangan Model Kerangka Konseptual Pemilihan Akauntan 

Praktis Awam Sebagai Penasihat Perniagaan Dalam Kalangan Perusahaan 
Kecil Dan Sederhana Di Malaysia 
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IV. PENUTUP 

Kesimpulan daripada perbincangan ini, cadangan 

kerangka konseptual gelagat usahawan terhadap 

penggunaan khidmat nasihat perniagaan daripada APA 

dalam kalangan PKS akan mengenal pasti beberapa faktor 

iaitu tahap kesedaran dan tanggapan manfaat sebagai 

penentu kepada sikap terhadap niat menggunakan KNP. 

Norma subjektif pula ditentukan oleh pengaruh rakan 

usahawan dan persatuan usahawan dan akhir sekali kawalan 

gelagat di tanggap ditentukan oleh kos caj profesional dan 

keinginan untuk berkembang. Secara ringkasnya, kertas 

konsep ini cuba meramal niat-gelagat pemilihan APA 

sebagai penasihat perniagaan dalam kalangan PKS dengan 

mengadaptasi TPB dan DTPB sebagai model kajian. Oleh 

itu, hasil penemuan kajian kelak akan dapat membantu 

penilaian semula peranan kerajaan dan badan profesional 

perakaunan dalam meningkatkan kesedaran terhadap 

kepentingan khidmat nasihat yang disediakan oleh APA 

dalam kalangan PKS di Malaysia. Ini secara tidak langsung 

dapat meningkatkan permintaan pemilihan APA dalam 

kalangan PKS khususnya di Malaysia. Tambahan lagi, 

khidmat nasihat perniagaan yang disediakan oleh APA amat 

penting bagi memastikan PKS dapat mengukuhkan 

pengurusan kewangan, meningkatkan pemahaman berkaitan 

perancangan strategik dan mengembangkan perniagaan 

untuk lebih berdaya saing di peringkat global. Walau 

bagaimanapun, kajian ini hanya memberi fokus kepada 

persepsi dan penilaian daripada usahawan PKS terhadap 

pemilihan APA sebagai penasihat perniagaan. Diharapkan 

terdapat kajian pada masa hadapan yang akan menyelidik 

tahap penggunaan KNP dari perspektif akauntan untuk 

dapatan kajian yang lebih menarik. 
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Abstract— Air pollution can be characterized as 

contamination of the indoor or outdoor environment by 

biological, chemical or physical agents that alter the natural 

characteristics of the atmosphere. The Air Pollution Index 

(API) is a generalized way of describing air quality. Over the 

last two decades, the issue of air quality has become a 

significant concern in Malaysia. Values of API that exceed the 

concentration of 100 are considered unhealthy. This study was 

conducted to evaluate the environmental performance in Klang 

using statistical process control and validate the capability of 

the control limit. The data used in this study consists of 88 

daily observations of API. Based on the I-MR chart, it was 

found that the air quality in Klang is stable. Furthermore, the 

performance of air quality in Klang is good since the value of 

Cpk(1.41) is less than Cp(1.49). This study will assist relevant 

authorities in resolving the air pollution problem by providing 

information on the current status of air quality. 

 

Keywords—air pollution, air quality, environmental, 

statistical process control, control limit 

I. INTRODUCTION 

Air pollution may be characterized as indoor or outdoor 

contamination by biological, chemical or physical factors 

that change the nature of the atmosphere. According to [1], 

the three main causes of air pollution in Malaysia over the 

past five years have been mobile sources (70-75 percent of 

total air pollution), static sources (20-25 percent), and 

accessible combustion (3-5 percent). The primary source of 

air pollution in Malaysia seems to be mobile sources, 

followed by stationary and transboundary sources. A 

densely populated metropolitan region is a high-risk zone 

and a particularly vulnerable zone for air quality problems. 

These factors contributed to an increase in air pollution 

throughout time. Carbon monoxide (CO), nitrogen dioxide 

(NO2), particulate matter (PM), volatile organic compounds 

(VOCs), sulphur dioxide (SO2), and ozone (O3) are all 

examples of air pollutants. 

 

According to research Air Pollution Index Trend 

Analysis in Malaysia, the air quality requirements for air 

contaminants were developed by the Malaysian Department 

of the Environment (DOE) [2]. For selected air pollutants, 

the Recommended Malaysian Air Quality Guidelines 

(RMAQG) set concentration limits that could harm the 

general public’s health and well-being. In Malaysia, Air 

Pollution Index (API) is a simple and generalized way of 

describing air quality. It is used by all governments to 

communicate with all countries how polluted the air is 

currently. The API status indicator has been split into a few 

classifications as stated in Table 1, which may be at the 

level of air quality management or decision-making for data 

interpretation processes. API value reading is important for 

the determination of the level of air quality on that day. The 

lowest quality of air may also have adverse effects on 

human health, climate and economic development. 

 
TABLE 1. AIR POLLUTION INDEX (API) STATUS INDICATOR 

 

  API  API Descriptor  

0-50 Good 

51-100 Moderate 
101-200 Unhealthy 
201-300 Very unhealthy 

> 300 Hazardous 
  > 500  Emergency  

 

Klang is the most polluted city in Malaysia in 2020 [3]. 

Port Klang is the world’s 12th busiest transshipment port and 

12th busiest container port, located in the Klang District. 

The previous study done by [4], it showed that there are 

8,600 vehicles (Klang-Shah Alam), 5,600 vehicles (Port 

mailto:izzah067@gmail.com
mailto:haslinda8311@uitm.edu.my
mailto:aqilahqistinalatif@gmail.com
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Klang- Northport) and 7,800 vehicles (Klang-Northport) per 

hour during peak hours. This situation shows that the air in 
Klang is polluted by vehicle emissions such as CO2. Thus, it 

was necessary to analyze the pattern of the air quality in 
Klang. 

 

The growth of Klang as a large industrial urbanized city 

has increased the risk of atmospheric pollution in recent 

decades. There are a few research have discussed 

monitoring air quality. The investigation was performed by 
[5] using the data for five major air pollutants (PM10, CO, 

SO2, O3, NO2) recorded at Alam Monitoring Stations in 

Sekitar Sdn Bhd (ASMA) in Klang Valley. The results of 
the studies have shown that high traffic flows stimulate high 

levels of PM10, CO, NO2 and SO2 at the three-point of 

sampling stations. 

 

In addition, according to [6], recent trends in air 

pollution, as well as contributing factors to air quality, have 

been studied in the Klang Valley as they have experienced 

tremendous growth over the years. The findings exhibit that 

the overall air quality in the Klang Valley was average for 

66% of the year in 2009, while only 5% were considered 

unsanitary. Between 2001 and 2009, Shah Alam and Kuala 

Lumpur were among the towns with the greatest number of 

unhealthy days. In addition, areas on all sides of Klang 

Valley suffered from very extreme acid rain, which shows 

that heavy air pollution is still there. As a result of the 

urbanization development in the Klang Valley, the demand 

for cars is increasing proportionately. The total number of 

vehicles registered in Malaysia in 2009 was 19.02 million. 

This means that about 68% of Malaysians have automobiles 

at least for each person. Factors such as urban growth, 

manufacturers, motor vehicles and open burning continue to 

be the main contributors to the degradation of air quality in 

the Klang Valley. 

 

Furthermore, a study done by [7] showed that PM10, CO, 

and NO2 at the Klang Valley peaked at 7.00 am until 9.00 

am. This is the top hour of the morning for workers who 
work and take their kids to school. This generates traffic 

problems and greater rates of pollutants in specific areas. 
The level of contaminants has decreased from 11.00 am 

until 2.00 pm, but then it started to increase from 5.00 pm 

after workers came home from the office. The outcomes for 
O3 gave rise to a specific concentration situation. Emissions 

started to rise from 9.00 am and 3.00 pm after that it went 

down at 9.00 pm. Warm weather might be a potential cause 
indicating a high intensity of PM10 in the Klang Valley. 

 

Statistical Process Control (SPC) is an efficient tool for 

issue detection, by reducing certainty, showing process 

stability and performance enhancement. Based on the 

Assessment of Air Quality Pattern in Putrajaya, Statistical 

Process Control (SPC) can guide to evaluate the 

environmental performance [8]. The study found that the 

pattern of air pollutants (SO2) had the foremost affected air 

quality by SPC. 

air quality pattern in Klang, Selangor by using a four-year 

air quality status pattern from 2010 to 2013. The main three 
air pollutants (NO2, CO and PM10) resulting from previous 

in this research were further analyzed using SPC to 
investigate the trend of major air pollutants in Klang. The 

findings of the research found that the API pattern in Klang 

was mostly correlated with PM10 and CO patterns. This 

study indicated that transboundary haze pollution had been 

affecting air quality in Klang. 

 

The SPC can spot changes in a procedure easily, 

allowing an inspection and disciplinary steps to take place 

before a significant number of non-conformities appear to 

occur. The process capability index is calculated to define 

how much a process can meet the expected specifications. 

The process capability indices measure how much “natural 

variation”, a process encounters concerning its limits of 

specification and allow different processes to be compared 

regarding how well they are managed by an organization 

[10]. In the quality control literature, several process 

capacity indices have been developed, but the most used 

indices are Cp, Cpk and Cpm. Based on a study done by 

[11], as the Cp value rises, the process’ competency rises as 

well. Since the Cp value of all measurement stations for the 

PM10 parameter is less than 0.67, all stations are classified as 

‘Poor’. As a result, the risks posed by PM10 are more serious 

for human health than the threats posed by SO2 in terms of 

environmental hazards. It shows that the dangers posed by 

NO2 and PM10 were serious. 
 

Therefore, this study was conducted using SPC to 

analyze the pattern of the air pollution index in Klang. Data 

are gathered and used in this research to analyze, track and 

monitor the operation. SPC is an essential way of improving 

quality. At the same time, it also validated the capability of 

the control limit based on the process capability index 

approach. 

II. MATERIALS 

A. Sources of Data 

This study used secondary data obtained from the 
Department of Environment (DOE) Malaysia, under 
supervision and control by Alam Sekitar Malaysia Berhad 
(ASMA). The data consists of daily observations of the API 
from February to April 2020. Statistical Package for Social 
Sciences (SPSS) and Minitab software were used to analyze 
the data. 

 
B. Study Area 

The research was conducted in Klang, Selangor. The 
Klang air monitoring station (Latitude: 3°00’62” N; 
Longitude: 101°24’48”) is the sampling station used in this 
study. This station is located at Raja Zarina Girls School in 
Port Klang, Selangor, and is surrounded by residential and 
industrial areas, as well as being close to Port Klang’s main 
road. This area was chosen to illustrate the condition of 
Klang’s air quality. 

 

Aside from that, the study regarding Spatial Assessment 

on Ambient Air Quality Status also has been done by [9]. 

This research was conducted to measure the spatial variation 

III. METHODS 

The pattern of air quality is explained by descriptive 
analysis. The Air Pollution Index (API) value of the actual 
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responsible air pollutants must be stated to show the correct 
category of health effects. The purpose of descriptive 
analysis is to determine the value such as mean, minimum, 
maximum, variance and standard deviation of air pollution 
index, also the graph of the API patterns. Moreover, the 
purpose of the Statistical Process Control (SPC) is to 
evaluate the environmental performance. The pattern was 
developed from the collected data using the SPC. Quality 
Improvement Tools or also known as the seven basic tools is 
created by Kaoru Ishikawa, a professor of engineering at 
Tokyo University [12]. SPC is a technique for eliminating 
variability, which is the cause of most quality issues. 

According to [13] in control charts mapping, selecting 
the suitable control chart is important. Otherwise, the 
control limits data would be inaccurate. However, control 
chart only is not enough hence SPC demands that the 
process be continuously improved by lowering variability. 
This important characteristic of SPC indicates that it is not 
limited to monitoring conformance and is meant to lead to 
action on processes that operate within the ‘specification’ to 
reduce variability. 

 
 

A. Normality Test 

A normality test is used to assess if sample data are 
normally distributed. Kolmogorov-Smirnov test was used in 
this study to check the normality of the API variable. The 
hypotheses statement for the normality test can be written as 

H0 : The data is normally distributed 

H1 : The data is not normally distributed 

Reject the null hypothesis if the p-value is less than 0.05. 

 
 

B. The Individual and Moving Average (I-MR) Chart 

The individual and moving range (I-MR) chart is used to 
analyze continuous data. I-MR charts are the best choice 
when studies and assessments of data are made for 
individuals. This chart displays individual data points over a 
specific period and is quite helpful for seeing the numerous 
patterns and changes that are present during the process. If 
there are any odd or cause variations present in evaluating 
the air quality in Klang, it might assist individuals in 
visualizing them. 

While data points are gathered at regular intervals of 
time, the Individual chart monitors the process mean, and the 
Moving Range chart monitors the process variance. In other 
words, the Moving Range chart keeps track of the absolute 
difference between each measurement and the one 
immediately before it. 

 
 

C. Process Capability Analysis 

Process capability index had been used in this study to 

validate the capability of control limit. The process capacity 

index or process capability ratio is a statistical measure of 

process capability for process improvement efforts. Several 

statistics can be used to measure process capabilities such as 

Process Capability Ratio (Cp) and Process Capability Index 

(Cpk). The population capability indices are defined in 

equations (1) and (2): 

 
 

 

 

 
(1) 

 

 

 

(2) 

 

If the Cp value is greater than 1, it indicated that the 

performance of air quality in Klang is good. Meanwhile, if 

the Cpk value is less than Cp, the process of air performance 

in Klang is off-centered which is good. 

 

D. Average Run Length 

 

The Average Run Length (ARL) is the mean number of 

points to be plotted before an out-of-control condition is 

specified. If the findings of the process air quality are not 

correlated and the outliers are detected from the I-MR chart, 

then the ARL for the individual chart can be easily obtained 

from equation (3): 
 

 

 
(3) 

 

where 

 

P(sample point plots out of control) = P(X<LCL) + 

P(X>UCL) 

 

IV. RESULTS AND FINDINGS 

Fig. 1 illustrates more clearly in observing the pattern of 
API from 3rd February to 30th April 2020. It demonstrates 
that from 3rd February to 6th February, the API slowly rose 
but fell until 14th February. This trend fluctuates from time 
to time whether to enhance or decline. There is a peak where 
API is more than 80, the highest value of API. Moreover, 
there were several points between April 19th and April 23rd 
that experienced a sharp drop in API values below 40 
possibly due to MCO implemented in Malaysia at the time. 
In addition, the data goes up and down at different times. 
There is no regularity and does not have the same pattern 
occurring. 

 

 
Fig. 1. The Pattern of API in Klang 
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A. Descriptive Analysis 

Table II displays the descriptive statistics of API. On 
average, the API in Klang is 59.50. The median value of 59 
indicates that 50% of the sample size API is less than 59, 
while the other 50% is more than 59. Next, the standard 
deviation is 6.03, indicating that the data points are more 
spread out since it has a high standard deviation. The API in 
Klang is in a controllable situation, with a minimum of 35, 
which is good, and a maximum of 79, which is moderate, 
indicating this poses a serious health risk. People should 
minimize their outside activity which children and adults 
who are extremely sensitive, especially those who have 
respiratory disorders such as asthma (Kids Air Quality Index 
(AQI), 2012) [14]. 

 
 

TABLE II. DESCRIPTIVE STATISTICS 
 

Variable API 

N 88 

Median 59 

Mean 59.50 

Standard Deviation 6.03 

Minimum 39 

Maximum 79 

 
B. Statistical Process Control 

The data should be normally distributed to proceed with 
process capability. Hence normality test has been conducted 
as shown in Fig. 2. 

 

 

Fig 2: Normality Chart 

Fig. 2 shows the result of test normality towards API in 
Klang by using Kolmogorov-Smirnov. Since the p-value is 
0.067 more than the significant value (0.05), the null 
hypothesis was not rejected. Hence, it can be concluded that 
the data of API is normally distributed. The process 
capability analysis for API in Klang can be conducted. 

 
 

C. IMR Chart 

Based on the I-MR chart based in Fig. 3, the points 
reflect a random pattern and only 2 points of the 
observations fall outside the upper control limits. Therefore, 
the process variation is seen as in control. Since the Moving 
Range chart is in control, so the points that are out of control 

in the Individual Chart are due to changes in the processing 
center. As a result, it indicated that the I-MR chart is stable 
that shows numerous points fall outside the lower and upper 
control limits. 

 

 

Fig. 3: I-MR Chart 

 
 

D. Process Capability Index 

Fig. 5 shows the process capability analysis for API. It 
found that the Cp value is 1.49. This indicated that the 
performance of air quality in Klang was evaluated to be 
satisfactory. Moreover, the Cpk value is 1.41, as shown in 
Fig. 5. It showed that the process is off-centered because 
Cpk is smaller than Cp. Hence, the process for the 
performance of air in Klang is good. 

This result is in line with the study done by [9] which 
showed that most of the API values in Klang were below 
100, which indicated that the air quality in Klang was mostly 
between good and moderate levels. This finding was 
supported by a previous study which reported that Klang 
usually had a low number of good API days and a high 
number of moderate API days [15]. 

 

 

Fig. 5: Process Capability Analysis 

 
 

E. Average Run Length 

The ARL is the mean number of points to be plotted 
before an out-of-control condition is specified. Since the 
process observations are uncorrelated, then the ARL for 
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individual charts when the process is out of control 
calculated as 

 

P (sample point plots out of control) = 
 

 

 

 
 

Based on the calculation, the ARL value is 19. In 
indicated that an average, there are 19 points will need to be 
plotted before a point indicates an out-of-control condition 
to μ=59.283. In other words, every 19 days, there will be a 
point out of control with μ=59.283. 

 

 
V. CONCLUSIONS 

Air pollution is defined as the presence of dangerous 

chemicals or compounds in the air that is harmful to human 

health. It is one of the most important environmental 

concerns that our civilization is being confronted with 

within today’s world. This study is focused on examining 

the pattern of air quality in the city of Klang from February 

to April 2020. The environmental performance in Klang will 

be evaluated using statistical process control, and the 

capacity of the control limit will be validated using the 

process capability index technique. This study used 

descriptive analysis to analyze the API pattern in Klang and 

discovered that the API in Klang was within a manageable 

range. The value of API is not exceeding the hazardous 

level but is still in the concerning phase. However, the air 

quality of Klang is not suitable for a healthy life, especially 

for children. 

Moreover, the SPC has been used to analyze the 

environmental performance in Klang. It was determined that 

the performance of air quality in Klang was good because 

the value of Cp (1.49) is greater than 1. Furthermore, the 

value of Cpk (1.41) is less than the Cp value, indicating that 

the process is off-centered, which is good. Finally, since the 

process observations were uncorrelated, therefore ARL was 

calculated for individual charts and it found that for every 

19 days, there will be a point out of control with µ=59.283. 

Hence, active collaboration among all the environmental 

authorities is necessary for the effective management of air 

quality for a cleaner and healthier environment in the future. 

For future studies, it is recommended to widen the 

study area by covering more stations to increase the sample 

size. Moreover, it is suggested to include meteorological 

parameters such as temperature, humidity and wind speed 

into the analysis. This would provide deeper insight into the 

factors that influence the concentration of air pollutants in 

the study area as well. 

ACKNOWLEDGMENT 

The authors gratefully acknowledge the Department of 

Environment (DOE) Malaysia for providing data on the air 

pollutants index in Klang. 

REFERENCES 

 
[1] R. Afroz, M. N. Hassan, and N. A. Ibrahim, “Review of air pollution 

and health impacts in Malaysia,” Environmental Research, vol. 92, 

no. 2, pp. 71–77, 2003. 

[2] N. L. Abd Rani, A. Azid, S. I. Khalit, H. Juahir, and M. S. Samsudin, 

“Air pollution Index trend analysis in Malaysia, 2010-15,” Polish 

Journal of Environmental Studies, vol. 27, no. 2, pp. 801–807, 2018. 
[3] Malaysia Air Quality Index (AQI) and Air Pollution information,” 

Iqair.cn. [Online]. Available: https://www.iqair.cn/cn-en/malaysia. 
[Accessed: 02-May-2021]. 

[4] N. Anor, Z. Ahmad, J. Abdullah, and R. N. Hafizah, “Road network 

system in Port Klang, Malaysia and impacts to travel patterns,” 
Procedia - Social and Behavioral Sciences, vol. 35, pp. 629–636, 

2012. 

[5] S. Z. Azmi, M. T. Latif, A. S. Ismail, L. Juneng, and A. A. Jemain, 

“Trend and status of air quality at three different monitoring stations 
in the Klang Valley, Malaysia,” Air Quality, Atmosphere & Health, 

vol. 3, no. 1, pp. 53–64, 2009. 
[6] A. Makmom Abdullah, M. Armi Abu Samah, and T. Yee Jun, “An 

overview of the air pollution trend in Klang Valley, Malaysia,” Open 
Environmental Sciences, vol. 6, no. 1, pp. 13–19, 2012. 

[7] S. R. A. Rahman, S. N. S. Ismail, M. F. Raml, M. T. Latif, E. Z. 
Abidin, and S. M. Praveena, “The assessment of ambient air pollution 
trend in Klang Valley, Malaysia,” World Environment, vol. 5, pp. 1– 
11, Jan. 2015. 

[8] A. Kamaruzzaman, A. S. Saudi, A. Azid, A. Balakrishnan, I. F. Abu, 
N. A. Amin, and Z. I. Rizman, “Assessment on air Quality pattern: A 
case study in Putrajaya, Malaysia,” Journal of Fundamental and 
Applied Sciences, vol. 9, no. 4S, p. 789, 2018. 

[9] N. Z. Shafii, A. S. M. Saudi, M. Mahmud, and Z. I. Rizman, “Spatial 
assessment on ambient air quality status: a case study in Klang, 
Selangor,” Rev. Sci. Fondam. Appl., vol. 9, no. 4S, p. 964, 2018. 

[10] M. J. E. Y. A. CHANDRA, Statistical quality control. S.l.: CRC 

PRESS, 2019. 
[11] M. Oturakci, C. Dagsuyu, and O. Derse, “A new fuzzy approach in 

risk assessment with process capability for air pollution,” Energy 

Sources, Part A: Recovery, Utilization, and Environmental Effects, 
pp. 1–14, 2020. 

[12] D. C. Montgomery, Introduction to statistical quality control. John 

Wiley & Sons, 2007. 
[13] The estimated standard deviation  and control charts. 

Spcforexcel.com,  28-Nov-2012. [Online]. Available: 

https://www.spcforexcel.com/knowledge/control-chart 
basics/estimated-standard-deviation-and-control-charts.   [Accessed: 

04-Oct-2021]. 

[14] Valleyair.org. [Online]. Available: 

https://www.valleyair.org/kids/kidsaqi.htm. [Accessed: 04-Jun- 

2021]. 

[15] L. H. L. O, M. Sn, and M. N, “Air quality and land use in urban 
region of Petaling Jaya, Shah Alam and Klang, Malaysia,” 

EnvironmentAsia, vol. 7, no. 1, 2014. 

http://www.iqair.cn/cn-en/malaysia
https://www.spcforexcel.com/knowledge/control-chart
http://www.valleyair.org/kids/kidsaqi.htm


Virtual Innovation Competition 2021 © Universiti Teknologi MARA Kelantan Branch 

 

 

 

 

 

Innovation Insider 

  Series 2 

 

 

Chapter 34 

i-KLINOMETER 
 
 

Sarassuwati Ali 

Sekolah Menengah Teknik Terengganu 

Jalan Lapangan Terbang, Kampung 

Wakaf Tembesu, 21300 

Kuala Terengganu, Terengganu 

 

Muhammad Arif Danial Mohd Latif 

Sekolah Menengah Teknik Terengganu 

Jalan Lapangan Terbang, Kampung 

Wakaf Tembesu, 21300 
Kuala Terengganu, Terengganu 

Muhammad Azri Muhamad Nazir 

Sekolah Menengah Teknik Terengganu 

Jalan Lapangan Terbang, Kampung 

Wakaf Tembesu, 21300 

Kuala Terengganu, Terengganu 

 

 
Muhammad Daniel Hakim Zulmaizan 

Sekolah Menengah Teknik Terengganu 

Jalan Lapangan Terbang, Kampung 

Wakaf Tembesu, 21300 

Kuala Terengganu, Terengganu 

Muhammad Amirul Hakimi Azaman 

Sekolah Menengah Teknik Terengganu 

Jalan Lapangan Terbang, Kampung 

Wakaf Tembesu, 21300 

Kuala Terengganu, Terengganu 

 
 

Muhammad Denish Muztaqim Akil 

Sekolah Menengah Teknik Terengganu 

Jalan Lapangan Terbang, Kampung 

Wakaf Tembesu, 21300 

Kuala Terengganu, Terengganu 
 

Abstrak— Pembelajaran secara Pdpr yang berlaku kini 

lebih kepada berpusatkan guru. Situasi ini akan menyebabkan 

pelajar menjadi cepat bosan dan sukar untuk memahami 

kandungan yang telah disampaikan. Di musim pandemik 

covid-19 ini, proses pengajaran dan pembelajaran perlu 

ditambah baik dengan membangunkan alat bantu mengajar 

agar PdP menjadi lebih menarik dan mudah diterima oleh 

generasi Z. Antara lain yang menjadi keperluan adalah 

penggunaan telefon pintar yang kebanyakan daripadanya 

menggunakan sistem operasi android. Inovasi ini adalah 

mengintegrasikan penggunaan set pengukuran secara amali 

dan operasi pengiraannya melalui perisian aplikasi android. 

Inovasi ini dinamakan sebagai i-Klinometer khusus 

penggunaannya dalam PdP mata pelajaran Matematik di 

sekolah. Inovasi i-Klinometer ini memberi fokus kepada 

pengiraan sudut dan jarak yang telah diajarkan dalam bab 

Trigonometri. Bacaan jarak serta sudut baleh diperolehi 

melalui set pengukuran yang dibangunkan seterusnya nilai 

tersebut dimasukan ke dalam applikasi android bagi 

memperolehi nilai yang dikehendaki. Beberapa contoh 

pengukuran boleh dibuat dengan menggunakan inovasi i- 

Klinometer untuk mengukur kelebaran sungai atau jalan raya 

ketinggian objek seperti pokok, kedalaman sebuah lubang, 

ketinggian gunung dan ukur parameter bumi. Aplikasi 

android yang digunakan untuk pengiraan telah dibangunkan 

menggunakan perisian Thunkable, manakala set pengukuran 

i-Klinometer dibangunkan menggunakan alatan jangka sudut 

sebagai bahan utama. Dapatan kajian menunjukkan inovasi i- 

Klinometer dapat direalisasikan oleh pelajar secara amali. Ini 

menunjukkan pelajar berjaya mempraktikan ilmu yang telah 

dipelajari secara Pdpr kepada amali di lapangan. 

Kesimpulannya, pembangunan bahan bantu mengajar 

berkonsepkan integrasi amali dan aplikasi perisian berasaskan 

telefon pintar perlu diperbanyakan dan boleh dikembangkan 

untuk bab lain yang terkandung di dalam mata pelajaran 

Matematik serta mata pelajaran yang berkaitan. Ini boleh 

menangani dan menarik minat generasi Z untuk melibatkan 

diri semasa proses PdP di musim pandemik ini. 

 

Kata Kunci— Klinometer, Trigonometri, Aplikasi Android 

danBahan Bantu Mengajar (BBM) 

 
I. PENGENALAN 

Pengajaran memerlukan sesuatu untuk ia mudah 
disampaikan. Manakala pembelajaran pula memerlukan 
rangsangan untuk memudahkan pelajar menerima isi 
pelajaran. Rangsangan yang sukar ditanggapi tidak akan 
dapat diproses dan tidak akan menjadi pengalaman. Oleh 
yang demikian, kecerdasan walau bagaimana baik pun ia, 
jika kurang mendapat rangsangan, ianya tidak akan 
menghasilkan perkembangan kecerdasan dan pengalaman 
yang berkesan. 

Berdasarkan hakikat inilah, peranan guru dalam 
menentukan alat-alat bantu pengajaran dan pembelajaran 
sangat penting. Ini adalah kerana alat-alat itu merupakan 
media yang mampu mewujudkan rangsangan dan yang 
kemudiannya akan bertindak memperkembangkan 
kecerdasan dan pengalaman. Dari itu, guru-guru disarankan 
supaya dapat menyusun dan merancang aktiviti-aktiviti 
pengajaran dan pembelajaran mereka dengan baik, 
terutamanya dari segi pemilihan, penyesuaian dan 
penggunaan bahan-bahan bantu pengajaran, kerana inilah di 
antara aspek yang memberi kesan terhadap prestasi para 
pelajar. Di samping itu bahan bantu mengajar (BBM) juga 
dapat memainkan peranan ke arah peneguhan dan 
pemahaman pelajar. Maka aktiviti berasaskan projek dilihat 
mampu meningkatkan minat dan kefahaman murid dalam 
sesuatu pembelajaran. Pdpr yang sedia ada kini lebih 
berpusatkan guru. maka inovasi i-klinometer dicetuskan bagi 
menjadikan Pdpr lebih berpusatkan pelajar. Inovasi ini 
merupakan satu projek gabung jalin antara matapelajaran 
Matematik dan beberapa matapelajaran berkaitan. Dengan 
pendekatan inovasi ini, ia dapat mengabungkan aplikasi teori 
dan amali di lapangan. 

 
II. BAHAN PENGHASILAN INOVASI 

Terdapat dua bahagian pembangunan inovasi i- 
Klinometer iaitu pembangunan alatan pengukuran dan 
pembangunan aplikasi pengiraan android. Alatan pengukuran 
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dibangunkan menggunakan alat jangka sudut, penyedut 
minuman, kayu sebagai tiang serta tali dan pemberat. Jangka 
sudut merupakan alatan utama yang digunakan bagi 
mendapatkan sudut dongakan kedudukan sesuatu objek, bagi 
tujuan menyukat ketinggian atau jarak berpandukan rumus 
matematik dalam bab nisbah dan trigonometri. 

 

A. Pengiraan anggran ketinggian atau kelebaran objek 

 

Gambar 1: Pengiraan 1 

 

 

 
 

B. Pengiraan anggaran ketinggian sebuah gunung 

 
 

Gambar 2: Pengiraan 2 

 

C. Pengiraan anggaran jejari bumi 

 
 

Gambar 3: Pengiraan 3 

 

 
III. KAEDAH PENGHASILAN/KAJIAN 

 

I-KLINOMETER menggunakan sudut sebagai unsur 

penting dalam pengiraan, dengan memasukkan maklumat 

kedalam formula yang ada. 

A. Persamaan/Formula 

Persamaan ini digunakan untuk mencari kelebaran, 

kedalaman dan ketinggian sesuatu objek yang tidak terlalu 

tinggi jika dibandingkan dengan ketinggian manusia. 

 

tanѲ = h/d 

 

Formula bagi mencari ketiggian sesuatu objek yang tinggi 

seperti bukit, gunung dan bangunan 

 

h = (d tanѲ1 x tanѲ2) / (tanѲ1 - tanѲ2) 

 

Formula bagi mencari jejari bumi 

 

cos ἀ = R / (R + h) 

R = (h cos ἀ) / (1 – cos ἀ) 

 
 

IV. HASIL PENEMUAN KAJIAN 

Cetusan i-Klinometer diperolehi daripada sebuah alat 

inovas yang dinamakan Astrolabe. Astrolabe pertama kali 

diperkenalkan ke dunia Islam oleh Muhammad Al-Fazari 

pada pertengahan abad ke 8. Pada abad ke 10, Mariam Al- 

Astrulabi adalah seorang saintis Muslim yang lahir di Syria, 

membangunkan Astrolabe dengan cukup kompleks, bahkan 

membuatnya seperti GPS. Dengan alat itu, ia dapat 

membantu dalam navigasi, ketepatan waktu, astronomi iaitu 

meramalkan kedudukan matahari, bintang dan lain-lain dan 

penentuan latitud menggunakan waktu setempat. Dengan 

menggunakan ilmu pengetahuan tersebut kami 

meringkaskan alat tu enjadi sebuah alat yang dapat 

digunakan dalam pembelajaran. 

 
A. Grafik dan Jadual 

 
Berikut adalah gambar perisian aplikasi I-Klinometer 

yang telah dibangunkan. 
 

Gambar 4: Gambar Aplikasi 
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Gambar 5: Gambar Aplikasi 

 
 

Gambar 6: Gambar Aplikasi 
 

Gambar 7: Gambar Aplikasi 

Gambar 8: Gambar Aplikasi 

 

Gambar 9: Gambar Aplikasi 

 

Berikut adalah gambar set pengukuran I-Klinometer yang 

telah dibangunkan. 
 

Gambar 10: Set Pengukuran I-Klinometer 
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Gambar 11: Set Pengukuran I-Klinometer 

 

 
Gambar 12: Set Pengukuran I-Klinometer 

 

 

 

 

V. PENUTUP 

Sebagai kesimpulanya, kes kemerosotan minat pelajar 

untuk belajar di musim wabak yang begitu tinggi di negara 

kita. Dalam hal ini, pihak berkuasa serta guru mestilah 

bertindak tegas terhadap semua pelajar yang mengelak 

daripada memasuki kelas secara maya dengan mencetuskan 

lebih banyak idea yang dapat dilakukan agar dapat menarik 

minat para pelajar. Pihak berkuasa pula haruslah lebih 

memerhatikan para pelajar yang mengalami kesukaran 

dalam pembelajaran mereka. Semua pelajar pula hendaklah 

ingat bahawa mereka yang akan membangunkan Malaysia 

setelah dewasa nanti. 
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Abstract— Teachers need to conduct lessons in 

classroom with some adaptation that need to be done 

with the activities and the usage of teaching aids in 

classroom. This MuDily kit (Mulyiply and Divide Easily) 

can be used in Mathematics lesson with some enjoyment 

as well. Students will be given their personal set of the 

kit which can prevent the spread of the virus. This kit 

consists of whiteboards, colour/smiley magnets and 

stationaries, these items are cheap and easily can be 

bought in shops which can help teachers to conduct 

lessons in regard to the pandemic situation as well. The 

usage of the MuDily kit is very simple, firstly, write the 

mathematics problems (numbers) on the board. Then, 

follow the number and arrange the magnets in 

horizontal or vertical alignment. After that, calculate 

and write the answer. 
 

Keywords—numbers, kit, virus spread, magnets, 

multiply, division 

 
I. INTRODUCTION 

 

The outbreak of a new disease that happened in late 

December 2019, from an unknown origin in Wuhan, Hubei 

Province of China had shocked the whole world. The press 

release by the World Health Organization (WHO) which 

stated the pandemic as novel coronavirus. This novel 

coronavirus was provisionally named 2019-nCoV, now 

SARS-CoV-2 according to the Coronavirus Study Group of 

the International Committee on Taxonomy of Viruses. The 

vigorous spread of this virus worldwide had taken many 

aspects of our life into downfall. Hence, teachers need to use 

interesting and fun ideas in order to attract kids’ attention to 

make the teaching and learning effective and proactive. The 

usage of this kit will help students to learn Mathematics in a 

fun and proactive way, which will be helpful in their 

understanding on the concept of multiply and division. This 

kit will be very useful in this pandemic as this MuDily kit 

can be used in classroom where students can learn together 

without sharing the same teaching aid. 

 
II. MATERIALS 

 
TABLE I. MATERIAL FOR INNOVATION 

 

Materials Units 

Whiteboards 1 

Smiley Magnets 10 

Coloured papers 2 

Markers 1 

Whiteboard Duster 1 

 
 

III. METHODS 

• Teacher sets the students in each group with social 
distance. 

• Teacher gives a set of MuDily kit set to the groups. 

• Teacher gives a set of questions of multiply. 

• Teacher gives a set of questions of division. 

• Teacher explains on the activity. 

• Students show their answers based on the 

calculation been done in the MuDily set. 

• Teacher calls out a group. 

• Student shows their answers. 

• Teacher checks their answers. 

• Pupils show the solution way for the question. 

• Teacher announces the points of the group. 

• The whole process will be repeated for the next set 

of groups. 

IV. RESULTS AND FINDINGS 

The tables below will clearly show on the percentage of 
before and after the use of the MuDily set kit in Mathematics 
lesson been conducted in a class of Year 4 students with 18 
students. 
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DISLIKE 

LIKE 

DISLIKE 

LIKE 

A. Table of Interest Shown in Classroom 

(How many of you like the topic of Multiply?) 

 
 

TABLE II. BEFORE THE USAGE OF MUDILY 
 

Elements Number of Students 

Like 8 

Dislike 10 

 
TABLE III. AFTER THE USAGE OF MUDILY 

 

Elements Number of Students 

Like 13 

Dislike 5 

 

 

 

 

 

 

 
BEFORE 

B. Traffic Light (21st Century Element) 

 
TABLE VI. BEFORE THE USAGE OF MUDILY 

 

No of Students Traffic Light Points 

10 Red -10 

3 Yellow 3 

5 Green 10 

 

 
TABLE VII. AFTER THE USAGE OF MUDILY 

 

No of Students Traffic Light Points 

0 Red 0 

6 Yellow 6 

12 Green 24 

 

 

 

 
 

0 5 10 
TRAFFIC 

LIGHT 

 

Fig. 1. Before Usage 

 

0 10 20 30 

 
Fig. 3. Before and After 

 
 

AFTER 
 
 
 
 

0 

 
 

 
 

 
 
 
 

5 10 15 

Based on all the tables, it can be seen that the usage of 

MuDily brings a lot improvement both in educational 

segment and students emotional as well during teaching and 

learning session especially during this pandemic period 

where there are so many changes they have to adapt and 

adopt in. 

 
 

Fig. 2. After Usage 

 

 
TABLE IV. BEFORE THE USAGE OF MUDILY 

 

 

 

 

 

 

 

 

 

TABLE V. AFTER THE USAGE OF MUDILY 

V. CONCLUSIONS 

In the nutshell, it is undeniable that the MuDily 

innovation had brought in abundance of improvement and 

changes in the classroom setting in regards with the current 

new norms practice as well. The significant changes that can 

be seen through the student’s involvement and achievement 

proves that this innovation works effectively and 

proactively. The advantages of the product are, fun learning 

material, light weight, 2 in 1 (smiley magnetic counting & 

calculation work way), easy to carry around and easy to use. 

However, in the future, some productive refinement can be 

made in order to make the innovation a better product to be 

using in the teaching and learning sessions in classroom for 

all subjects. 
 

% of 

Students 

Behavioural Explanation (1 Hour Lesson) 

60 Active participation all the time 

90 Keeps putting up hand 

AFTER 

BEFORE 

55 Gets almost all the calculations correctly 

40 Helps friends to say out the answers 

75 Looks happy all the time of the class 

 

No of 

Students 

Behavioural Explanation (1 Hour Lesson) 

6 Frequently plays with pencils and rubbers 

4 Looks out of the window most of the time 

5 Chit-chatting 

3 Reluctant to participate 
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Abstract— This pandemic had changed the way we 

can conduct the teaching and learning in classrooms. 

There are certain set of rules and adapted norms that 

need to be followed to ensure students are out of the 

virus chain especially when they are in classroom and in 

school area. This DoToWe (Don’t Touch Wheel) is used 

in language classroom, as in this context it is to enhance 

students’ vocabulary skill. The wheel contains pictures 

and words of adjectives of feelings which works on 

motion sensor which enable learning together by 

maintain social distance and no sharing norm. Hence, by 

using this wheel teacher will be able to conduct group 

activity and learning together sessions without the fear 

of virus transfer through the usage of the same teaching 

aid. 
 

Keywords—wheel, adjectives, social distance, virus, 

teaching 

 
I. INTRODUCTION 

 

The outbreak of a new disease that happened in late 

December 2019, from an unknown origin in Wuhan, Hubei 

Province of China had shocked the whole world. The press 

release by the World Health Organization (WHO) which 

stated the pandemic as novel coronavirus. This novel 

coronavirus was provisionally named 2019-nCoV, now 

SARS-CoV-2 according to the Coronavirus Study Group of 

the International Committee on Taxonomy of Viruses. The 

vigorous spread of this virus worldwide had taken many 

aspects of our life into downfall. Hence, teachers have to 

come up with ideas on how to make use of the teaching aids 

in class by adapting into the new norms such as social 

distancing and no sharing. The use of this innovation which 

is known as Don’t Touch Wheel (DoToWe) enable the 

teaching and learning as a together one without the worry of 

the virus transmission as this works with a motion sensor 

which will work and stop only by motion been detected, thus 

teacher will be able to conduct lessons effectively. 

 
II. MATERIALS 

 
TABLE I. MATERIAL FOR INNOVATION 

 

 

 

 

 

 

 

 

 

 

 

 
 

III. METHODS 

 
• Teachers will fix the wheel using the stand file on a 

table. 

• Teacher switch on the button at the back of the 

wheel. 

• Teacher explains on the usage of the wheel. 

• Teacher explains on the activity. 

• Teacher goes through the pictures and associated 

vocabularies with the students in the classroom. 

• Teacher calls out a student. 

• Student brings their palm near to the wheel. 

• The wheel then stops and shows a picture based on 

the arrow. 

• Pupils name out the Adjective of Feelings been 

shown based on the picture of the wheel. 

• Team members of the student give a complete 

sentence using the adjective. 

• Teacher comments on their oral sentence 

construction. 

• Teacher announces the points of the group. 

• The whole process will be repeated for the next 

student and the next group. 
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Materials Units 

Arduino 1 

Cables 1 

Sensor 1 

LED 1 

Buzzer 1 

9 Voltage Battery 1 

Breadboard 1 

Recycled cardboards 1 
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IV. RESULTS AND FINDINGS 

The tables below will clearly show on the percentage of 
before and after the use of the wheel in classroom for English 
lesson been conducted in combined class of Year 2 and 3 in 
an under-enrollment school. 

 

A. Table of Interest Shown in Classroom 

 
TABLE II. BEFORE THE USAGE OF DOTOWE 

 

Student Number of Times to Washroom (1 Hour Lesson) 

A 3 

B 5 

C 3 

D 2 

E 4 

 
TABLE III. BEFORE THE USAGE OF DOTOWE 

 
 

Student Behavioural Explanation (1 Hour Lesson) 

A Frequently plays with pencils and rubbers 

B Looks out of the window most of the time 

C Chit-chatting 

D Chit-chatting 

E Reluctant to participate 

B. Teaching & Learning Vocabulary 

 
TABLE VI. BEFORE THE USAGE OF DOTOWE 

 

Student Number of Vocabularies (1 Hour Lesson) 

A 1 

B 1 

C 2 

D 0 

E 1 

 

 
TABLE VII. AFTER THE USAGE OF DOTOWE 

 

Student Number of Vocabularies (1 Hour Lesson) 

A 5 

B 6 

C 8 

D 4 

E 5 
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TABLE IV. AFTER THE USAGE OF DOTOWE 
 

Student Number of Times to Washroom (1 Hour Lesson) 

A 1 

B 1 

C 2 

D 0 

E 1 

 
TABLE V. AFTER THE USAGE OF DOTOWE 

 

Student Behavioural Explanation (1 Hour Lesson) 

A Active participation all the time 

B Keeps putting up hand 

C Gives great sentences constructions 

D Helps friends to say out the adjectives 

E Looks happy and says out all feelings he knows 
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Fig. 1. Graph 1 
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Fig. 2. Graph 2 

 

 

C. Traffic Light (21st Century Element) 

 
TABLE VIII. BEFORE THE USAGE OF DOTOWE – 2 LESSONS 

 

Student Traffic Light Points 

A 2 Red -2 

B 1 Red & 1 Yellow 0 

C 1 Red & 1 Yellow 0 

D 1 Red & 1 Green 1 

E 2 Yellow 2 

 

 
TABLE IX. AFTER THE USAGE OF DOTOWE – 2 LESSONS 

 

Student Traffic Light Points 

A 2 Green 2 

B 2 Green 2 

C 2 Green 2 

D 2 Green 2 

E 2 Green 2 

AFTER 

BEFORE 

AFTER 

BEFORE 
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Fig. 3. Graph 2 

be seen through the student’s involvement and achievement 

proves that this innovation works effectively and 

proactively. The advantages of the product which infuses 

fun learning material, light weight, uses battery that can be 

easily bought in nearby stores, easy to carry around, simple 

usage methods add on to the efficiency of the product to 

both the teachers and the students. However, in the future, 

some productive refinement can be made in order to make 

the innovation a better product to be using in the teaching 

and learning sessions in classroom for all subjects. 
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innovations compiled can be inspiration to all readers. 

 

 

 

This book is a compilation of articles produced by the participants who joined the 

Virtual Innovation Competition 2021 (VIC 2021). The event has been virtually 

contested from June to September 2021 and is organized by Association of 

Information Scientists (AIS), Digital Information Interest Group (DIGIT), Research, 

Industry & Alumni Division, Universiti Teknologi MARA Kelantan, MALAYSIA, and 

Society of Information System Management (SISMA). 

This collection consists of 36 chapters from the social science field. It is hope that the 


